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produ es a pi file of the surface 








I his Mmicroscap 
being examined by the well-known light-section method 
without physical contact. Roughness depth. as well as 
the roove distances of machine-finished surfaces. can 


bye measured Internal surfaces can bye examined by 





making lacquer replicas For checking long work pieces 
a special arched intermediate piece is adaptable and 
included in the main instrument 

The newly developed revolving nose-piece for the ob 
jectives makes it possible to quickly change the magni 
fication (height of profile) between 1OOx and 200x, and 
the measuring range of the depths of roughness extends 
from .QOOOLO to O15 inch 

Photographs for comparison and control purposes can 
be taken by mounting a 35mm camera on top ol the 
instrument 

In addition to the stage plate of the stand. a me 


chanical stage and center cradh for round parts) are 





ay ul ible 


Characteristic light section 
photograph Bra faced, dept 
f roughne OH008 inci 


: ins INTERFERENCE 
| MICROSCOPE 


For measuring minute depths of roughness 


(80 to 1.2 micro inches) 


This instrument. which has magnifications of GOx, 200x 
and 10x. is designed especially for critical examination 
of super-finished surfaces. thickness of coatings. changes 
of surtace structures due to wear. Impact. stress, strain. 
heat. corrosion. as we as for the studying of polished 
and etched metallurgical specimens 

It is equipped with built-in Thallium and white light 


illuminators \ miniature camera. which is attached. 





provides photographs on 55mm film (1x 1!.” 


Write for literature on these instruments. 
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SERVOTHERM® infrared detectors are thermister bolometers 
manufactured by Servo Corporation of America for military 


and industrial use. 


The sensitive nerve cell of a thermister bolometer consists 
of two semi-conductor elements with high negative tem- 
perature coefficients. These elements are appropriately 
called ‘flakes’, for each is hardly more than 1/250th of a 
square inch in area, and only .0004 inch thick. 


These ‘flakes’ must be flawless, and must pass rigid inspec- 
tion for critical dimensions, positioning in the cell, solder 


junctions, and for possible defects. They are so fragile that 
no ordinary mechanical inspection means can be used. 





<35) NIKON INCORPORATED INSTRUMENT DIVISION 


Servo Corporation has solved this inspection problem by 
using a Nikon Model 3 Optical Comparator. A sharp, bright, 
highly magnified image of the ‘flake’ appears on the com- 
parator screen where it is conveniently, quickly and accu- 
rately inspected, and precise measurements made to within 
.0001 inch. No tool touches the ‘flake’. 

Use of the Nikon Comparator has enabled Servo to achieve 
quality standards which would have been quite impossible, 
by any other means. SERVOTHERM® bolometers are rated 
among the most accurate and reliable in the field today. 
Why not investigate what a Nikon comparator can do for 
you? For complete details, write Dept. (Q-8 
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AN INTRODUCTION TO 


THE USE OF STATISTICAL METHODS 


IN INDUSTRIAL EXPERIMENTATION 


NE COMPANY EXECUTIVE has estimated that 
less than one-half of the experiments carried 
out in his plant lead to reports of any value 

Plant experiments can require a substantial part of 
1 company’s budget. Often the return is unbelievably 
low. In an attempt to improve the situation, many 
firms are promoting the use of statistics in their 
technical and engineering departments by adding 
tatisticians to their organization or by sending per- 
onnel to “short” courses 

Like any other new and technical field, statistics 
requires a thorough selling job. Management support 
is essential to create the atmosphere which makes 
statistical planning and analysis not only acceptable 
but desirable. A complicating factor is the nature 
of the relationship between the experimenter and 
the statistician. This has been discussed by several 
writers. (1)? 

Statistical techniques cannot, of course, solve all 
the problems which are connected with experiment- 
ing, but they can make a valuable contribution 
as the following examples may show. The steps 
involved in planning and analyzing an experiment 
have been set down in much detail,'*°’ so they will 
not be considered here. Instead, three case histories 
will be presented. For each problem, a statistical 
and a non-statistical approach will be compared 


Case History No. I— 
The “Comparison” Type of Experiment 


Problem: A customer has asked for extrusions with 
i guaranteed minimum tensile strength which is 
500 psi higher than the present specification for 


ASQC LCS Codes 520;540:60;70:433 
Presented at the Third All Day Quality Control Forum, Oct 


*Mr. Wade has since joined the Management Consulting Serv- 
es branch of Price Waterhouse & Co., Montreal, Canada 
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Kingston, Ontario, Canada 


alloy A. Another supplier has claimed it can provide 
such material, and a large order hangs in the balance. 
A program must be designed to see if modified alloy 
B gives the required increase in properties. For a 
brief description of the process, see Fig. 1 


Approach Used by Engineer 
Since there is a large run-to-run variation at the 
extrusion press, both alloys will be compared on 
the same run 
Take five billets from a cast (furnace load) 
of alloy A and five billets from a cast of alloy B 
Extrude as follows: A,A,A,A,A_ B,B,B,B,B 
Take one test specimen from each extruded 
length 
Compare results, see Table I 
Conclude that alloy B is higher in tensile 
strength by 1,633 psi. The customer’s order can 
be safely accepted. 


Statistical Approach 
Design: Before the experiment can be designed, 
the past history of cast-to-cast variations for alloys 
of this type must be examined. See Table II. Here 
it is clear that large differences can be present from 
one cast to another of the “same” alloy 
The following questions must now be answered 
What is the minimum increase in properties 
which the customer would accept “in a pinch’? 
Possible answer: 1,000 psi 
What are the consequences of concluding that 
alloy B does not give the desired increase in 
properties when in reality an increase of 1,500 
psi or larger does exist? (Type A error.) Possi- 
ble Answer: More work will be done to produce 
suitable material. This would be unfortunate 
but not as undesirable as the next error 
What are the consequences of concluding that 
alloy B gives a worthwhile increase in proper- 
ties, when in reality the increase is less than 
1,000 psi? (Type B error.) Possible Answer 
We will accept the order and find out too late 








Table |—Case History No. 1—Results from Engineering Approach 


re trengtl I is Pe Square Inct 
‘ \ Alloy B 
60 18.33 
5.612 11 
n 6 62 7°70 
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hat ; \ B ttle better tha ilLLOY \ Ex- 
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equired to rect the tuation. Most un- 
ce rable 
The isk ul the experiment prep ea t 
e then tentative elected, be I n ni 
the consequence itlined above Table are ivail 
ble whicl e, for various magnitudes of proc- 
< Variation and propert difference the numbe! 
f experimental units necessary for conclusion ub- 
ect to the elected ISK 
If we set the k for a Type A « ( is one chance 
fucent (0.05) and tor a Type , error as one chanc 
hundred (0.01). we find that we would require 
pproximatel 0 cast for each of the two alloy 
vith eight billet elected randomly from each 
ast and one test specimen pe! extruded length (i.e 
me billet). If t l mpo ible from a cost and time 


REMELT FURNACE 


Figure 1A—Diagram Representing the Casting Process (Case History 


No. 1) 


——— 


; | 
InocoT BILLET EXTRUDED 
LEAGTH 


Figure 1B—The Progression from ingot to Extruded Length (Case 
History No. 1) 





Table 1|—Case History No. 1—Excerpt from Records Giving 
Cast-to-Cast Variation 


Tensile Strength (Kips Per Square Inch 








Cast N Cast No 
8.15 5 38.49 
16 55 40.05 
38.55 39.7 
Ave ge 7.75 39.43 
6.75 6 
7.16 
16.37 
6.74 87.78 
7 36.7 
88 21 
7.64 7 
4 60 37.42 
7. 37.95 
7.75 ¥.15 
17 
k € € esent e te € e € ed engt 
« et et 
OTE These r t vere ed fr i st gz wh 
trit e ft ets f1 imber f i vere extrude 
c re 
angie higher risk will have to be accepted rry 


0.10 for the Type A error and 0.05 for Type B 


[Twenty-eight casts. with eight billets from each 
cast, will be required for each alloy. If this is still 
too much work, further compromises must be 
effected. Whatever the final decision for the num- 
ber of billets to be run, a random order at the ex- 


essential to overcome possible sys- 


tematic effects such as change of operators, etc 
Analys The statistical procedure for analyzing 
the data is prescribed by the design. In this case 
a Student’s t-test would be used to test for the in- 
crease. Roughly, the required increase could be 
claimed if the observed mean difference exceeded 


240 psi in the first illustration (50 casts etc.), o1 


1,150 psi in the second (28 casts, etc.) 


Risk tor Eng neering Approach If it assumed 
that the experimenter in the engineering approach 
worked on the principle that an observed difference 
(between averages) of more than 1,500 psi would 
indicate that alloy B met the requirements, the risks 
for this experiment are calculated to be one chance 
n two (0.5) for a Type A error and one chance 
three (0.33) for a Type B error 

In presenting the data it is most useful to attac! 
confidence limits to the difference actually obtained 
If 95 percent confidence limits* are affixed to the 
difference given in Table I, we would conclude that 
the true increase given by alloy B falls within the 
inge 367 to +-3,633 psi 

It should be noted that the statistical approact 
outlined above is only one of a variety of possible 
tatistical procedures. It was selected for this ex- 
method 
A more economical approach would proceed sequen- 


ample because it paralleled the engineer’ 


tially, that is, compare only a few casts of each alloy 
on the first press run, continuing to make further 
comparisons only if the observed difference was not 
tatistically significant 


Case History No. 2— 
Isolating Sources of Variation 
Problem: In the manufacture of a synthetic latex, 
rapidly 
that it got out of control. The resultant batches of 
the material were unsaleable 


the process was found at times to proceed s 


Background: It was felt that errors in charging 
one or more of the eight ingredients were responsible, 


*On the average, 95 out of 100 limits determined in this way 
“ include the true difference 
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since meter inaccuracies plus operator inattention 
could lead to errors of 10 percent 
Remedial Action: A laboratory scale program was 
initiated to determine the effects on rate of reaction 
of 10 percent variations of the eight components 
Two week's work was allocated to the project 


Approach of Chemist 

Since only eight recipes could be prepared in a 
day, the work load was planned as shown in Table 
III. Only factor (or ingredient) A was varied the 
first dav, everything else being fixed at the standard 
r “errorless” level. The next day factor B was 
varied, other factors being fixed. C was varied the 
third day etc 

In this system, interactions* between the charging 
errors of different ingredients are not considered 

Each day two charges were prepared for the 
»., the standard or errorless recipe, to en- 
able the chemist to compare one day’s work with 


another's. This was necessary because of recognized 
day-to-day differences in charging and processing 


procedures 
Conclusior The results were so entangled that no 


definite conclusions could be made 


Statistical Approach 
Stage I: There were 256 possible combinations 
(eight factors, each at two levels, or 2° 256) of 
he various factors at their high (+-10 percent) and 
low (—10 percent) levels. Of these, 32 were selected 
according to mathematical rules so that 
Day-to-day differences (which included the 
effect of different technicians) could be sep- 
arated out in the analysis. This removed the 
need for “control recipes” as used in the chem- 
ists approach 
The inde pe ndent effects of charging errors of 
the eight factors, or ingredients, could be esti- 
g all of the 32 results each time. The 
timates were therefore more precise thal 


based on only six results corrected to the level 


The effects of as many as possible of the 28 
two-factor interactions could be evaluated 
Seven was the maximum number) 

The 32 recipes were then prepared (See days 1 
to 4—Table IV) 


The results were analyzed at this half-way point 


One factor, H, appeared to have little effect, so it 
\ eliminated from the second stage of the study 
*A 10 percent harging er r i 4 might have a different 
effect depending whether there 10 percent or a 10 
¢ ent « rging € r 3 t 


Table tli—Charging Schedule for Chemist's Approach— 
Case History No. 2 


Re € 
D l 
2 4.5.6 7.8 
Fact \ F tor A Cont 
10 leve 10 eve 4 f tor 
ther fact the factors € r 
erro é 
Day 2 
1, 2,3 4, 5.6 7.8 
Factor FE Fact B Control 
10 eve 10 eve 
ther factor ther factors 
error I é r 
. . . 
> >. . 
. . . 
. . . 
Day -7 
Da 
= =. 4.5.6 7,8 
Factor H Factor H Control 
10 level 10 leve 
other factors other factors 
no “error” no “error 
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Stage II: Thirty-two different combinations, this 
time of seven factors, were chosen to follow up 
early leads. Days 5 to 8—Table IV. 

Final Analysis: All 64 results were analyzed to- 
gether and it was found that charging errors of the 
magnitudes studied could account for the process 
difficulties. Not all of the ingredients were equally 
critical, however. Four of them accounted for the 
majority of the fluctuations in rate of reaction. All 
four interacted strongly 

It was the presence of this interaction which en- 
abled the chemist to locate the real source of the 
trouble. An impurity, previously thought unimpor- 
tant. was present in all four ingredients and this 
impurity had a pronounced, non-linear, effect on 
the reaction 

As a result of the investigation, the impurity was 
more closely controlled and the process stopped its 
erratic behavior. As an unexpected bonus of the 
tests it was also found that one of the most ex- 
pensive ingredients in the recipe served no useful 
purpose so it was eliminated from subsequent ma- 
terial 

In fairness it should be admitted that the statistical 
approach failed the first time it was applied. The 
large number of different recipes in a day led to 
excessive weighing errors which overpowered the 
experiment. Once this deficiency was recognized, the 
chemist corrected it by an ingenious system of mas- 
terbatch solutions. Here was a truly cooperative ven- 
ture requiring the best of both approaches 


Case History No. 3—Curve Fitting 


Problem: To determine the effect of different 
amounts of cross-rolling and cold reduction on the 
earing characteristics of a sheet alloy, and so estab- 
lish operating conditions. See Fig. 2 for an explana- 


tion of the terms 


Approach by Engineer 

Three levels of cold work were chosen: 80, 87 
and 94 percent. These were to be combined with 
four levels of cross-rolling giving width increase 


of 0, 25, 50, and 75 percent to make 12 combinations 


Six ingots were rolled for each of the 12 com- 


binations 


Table 1V—Various Recipes Used in Case History No. 2— 
Statistical Approach 


Stage I 


Day 1 Day 2 Day 3 Day 4 
l aifh abg bfgh 
ibef bch cfg acgh 
igt idfg abdh bdf 
aibcdfgh bedg cdfh acd 
e iefh abeg befgh 
beeh cefg acegh 
adefg ibdeh bdef 
deg cdefh acde 





Stage IIl—ingredient H dropped 


Day 5 Day 6 Day 7 Day ! 
if dfg ad Z 

bf abdfg bd ibg 
cf icdfg cd icg 
abcf bedfg abcd beg 
ideg e iefg def 
bdeg abe befg ibdef 
cdeg ace cefg icdef 
abcdeg bce abcefg bcedef 


Notation: 


The presence of a letter in the code indicates that the corre- 


sponding ingredient is present in the recipe at its 10 level 
The absence of a letter indicates the corresponding ingredient 
s present in the recipe at its 10 level 
1 indicates that all ingredients are at their 10 levels 


Example 

The recipe dgh in Day 1 is made up of ingredients D,G and H 
at their 10 levels, while the missing ingredients A,B,C.E 
ind F are at their —10 levels 








ne earin test A made ol tne etal olled 
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Statistical Approach 
In dealing with dat of this nature, the tatistical 
ipproacl! make ist of mathematical tunction to 
eprese! t ‘ hip ‘ vet tine dependent 
ble (¢ ng) and the independent variable 
x ‘ 1 reduction) nd x. (cro rolling). A funce- 
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Figure 2A—Ingot Positions in Sheet Rolling (Case History No. 3) 





AMPLE V// 


art FINiIai 
Figure 28—Forming the Test Earing Cup from a Small Circular Sample 
of Sheet (Case History No. 3) 


Pp View IDE VIEW 
| ' 
I » 
) ' i 
7 
iz 
4 
~ } oe” ~*EARS* 
\ 
™“~ 50 a 
= Do - Dy 
) DEGREE EARING = 
A PACTOR 
ROLLING 
DIRECTION 


Figure 2C—“Ears” on the Lip of the Earing Cup and the Method of 
Assessing the Degree of Earing (Case History No. 3) 


about the form of the function, it Is first assumed 
to be linear e of the form 


b + b x + b. x (1) 


The constants by, b, and b. giving “best fit” can 
be calculated from the observed data and tested 
for statistical significance. Non-significant terms are 
dropped and the resulting function is used to repre- 
ent the relationship if it provides an adequate fit 
For example: Suppose b,, b, and b, are all sig- 
nificant. The function if plotted will give a set (01 
family) of parallel lines, equally spaced. The depart- 
ures of the observed points from these theoretical 
lines are compared to experimental error, and if 
they are of the same order of magnitude—as deter- 
mined by a statistical test—the calculated function 
is said to approximate the true underlying relation- 
hip within the limits of error of the experiment 
(If the form of the function can be estimated, throug}! 
theoretical considerations or otherwise, this is used 
and a statistical test is made to see if the observed 
points fit the assumed relationship) 

Should the fit obtained using Equation (1) be in- 
adequate, a function of second degree is calculated 
if the levels of the independent variables permit it 


\ b, + b,x, + b,, x;* + box; 
Doo Xo" + Dio X, Xo (2) 


The extent of the deviation is again compared t 
experimental error and, at the same time, the con- 
stants b,. b,. b,,. etc., can be tested for the signifi- 
cance of their influence 

If when al! non-significant terms have been elim- 
nated the remaining function does not give an ade- 
quate fit, a more complex function is fitted and tests 
of significance again applied. This process continues 
until (a) an adequate fit is achieved (b) the limita- 
tions of the data force a halt or (c) the statistical 
analyst runs out of functions 

In the example given, a second-degree function 
sufficed 
Earing 10.26 
(See Fig. 3B) 


The advantages of this approach are great 


0.189R 0.069W 0.000613W 


1. A systematic and objective method of 
curve fitting is provided. The resulting curve 
pattern is generally simple (without many dips 
and bends) and within the precision warranted 
by the data 

In the absence of such a method and when 
the relationship is unknown, an experimenter 
can only fit a curve to the data poinis by eye 
a practice which resu!ts in the complex picture 
presented by Fig. 3A. Should the experiment 
be repeated, it is likely that a different con- 
figuration of curves would result—leading to 
different conclusions. The statistical approach 
tends to minimize the fluctuations of curve pat- 
terns from one experiment to another, while 
maintaining adequate fit 

2. The curves obtained from an experiment 
of this sort are used to give information con- 
cerning the mechanism relating the factors and 
to allow the selection of optimum operating 
conditions. (In our example conclusions based 
on Fig. 3A differed somewhat from those based 
on Fig. 3B) 

By using the mathematical form of the rela- 
tionship and differentiating it is possible to esti- 
mate the value of W (amount of cross rolling) 
giving the maximum line on the graph. (From 


Fig. 3B it is not evident whether this lies be- 
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R = $ COLD REDUCTION 


Figure 3A—Earing vs. Cold Reduction and Cross Rolling Graph Prepared 
by the Engineer te Report the Data Obtained in Case History No. 3 
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BARING = 10.26 - .189R + .06QM = .0006)3y2 


R = S$ vol) REDUCTION 


Figure 3B—Earing vs. Cold Reduction and Cross Rolling Graph Prepared 
by the Statistician te Report the Data Obtained in Case History No. 3 


tween 25 and 50 percent or between 50 and 75 
percent.) The equation is also convenient for 
estimating the earing level for intermediate 
values of cold reduction and cross rolling 
As it turned out, the metallurgist was much 
happier with the curves given in Fig. 3B, since 
he believed the relationship between earing 
and cold reduction was linear but did not know 
how to go about fitting such curves objectively 


Summary 


To summarize, then, the use of modern statistical 
techniques in experimenting offers the following 
benefits: 

For the experienced experimenter 

Provides an objective method of dealing with 
variation and assessing risks. 

Introduces the idea of efficiency in experi- 
mentation (i.e., oftentimes less work can give 
the same information). 

Provides a systematic approach to problems in- 
volving a large number of factors 

Makes popular the use of mathematical func- 
tions to represent curves 

For the inexperienced experimenter: 

It insists on careful preliminary planning and 
focusses attention on questions too likely to 
be glossed over in the rush to get to work 
In other words, the scientific method is form- 
alized into a set of questions which must be 
answered before the statistical design can be 
selected 
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D. S. McArthur and J. J. Heigl'*’ have written 
a very interesting paper on research strategies. One 
of their conclusions is that a “best” strategy must 
possess the following characteristics: 

It makes use of the information as it is col- 
lected 

The master strategy allows for changes in 
procedure, depending on what results come in 

Different levels of screening are involved so 
that unimportant variables are dropped early 

The limits of the operating variables must 
somehow be defined. Often the limits of one 
variable depend on the levels of the other 
variables 

There must be present a boldness to explore 
the unknown 

Decisions must be made with a calculated 
risk 

There will be a rule for deciding when to 
quit.‘9) 

Experience has stown that statistical methods are 
essential for the formulation and implementation 
of such strategies. 
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Deming, Some Theory of Sampling, p. 502 


been said and written about statis- 


YO MUCH h 
S tical t 


juality control that sometimes we lose sight 
of the underlying philosophy 
Perhaps fre 


broader implications of statistical control in relation 


to the stability of cause systems in general and to the 


oundne of inferences that are drawn about the 
conditions within cause systems at progressive inter- 
vals of time 

It is hoped that the following discussion may point 
up some of the ways in which statistical control con- 
cepts can add to success in making reliable decision 
about future results in experimental and production 


operation 


Cause-System O 


In symbolic form, let O be a cause-system or “op- 
eration” that generates populations of characteristic 
C., © c These in turn are estimated fron 
ample observations (X Xio, X,,,) on each of 
the C,. In this concept the X,, are individuals taken 
from the populations C, of characteristics. However 


the generating cause-system O Is an abstraction, an 
interplay of forces derived from the design (natural 
or human) of the “operation.” 


Such a cause-system O may arise from the inter- 


play of natural law uch as those concerned with 
radiation, atomic structure or energy fields: or it may 
be concerned with biological law uch as Mendelian 
heredity or growth curves: it may involve sociological 


or economic relationships such as the distribution of 
age groups, population movements or sales volume 
or it may arise from experimental or manufacturing 
proce f 

The system of causes that defines the operation O 
cannot be analyzed directly. Only the measurable 
characteristics observed in the X’s can be analyzed 
Any judgment about the C’s or about the operation O 
can only be inferred from the X 

Furthermors 
(which, with knowledge, is the only useful purpose 
that analysis can serve) involve inferences that the 
future will bear a predictable relationship to the past 


analyses for the purpose of action 
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emphasis should be placed upon the 


| therefore involved: from X,, to 
C, to O at the present time to O at a future time 


O 


X,,—- C,—> O 


Notice that emphasis is placed upon the predictabil- 
itv of the cause system rather than upon the C’s or 
the X's 

The inferences X,, —~ C, — O,,, do not involve time, 
hence do not involve prediction. The limits of erro! 
within which this first type of inference can be made 
have been well explored by probability and statistical 
distribution theories and have been tested in a multi- 
tude of applications 


Second Type of Inference 


The second type of inference O., — O:,, involving 
the time element, adds a second dimension which 
differentiates it from the static type of inference 
and calls for theories and techniques of statistical 
analysis that include t,, t, t, as basic factors. The 
concept of statistical control satisfies this need 
Without it no valid time-prediction can be made no! 
can any quantitative measure of reliability be as- 
igned to the inference O;, — O,,. If, however, we 
observe a state of statistical control in the samples 
(X,, X Xa,)t,, (HK, X Mai) th, 
(X,, X X»,)t,, we can infer a state of stability 
imong the causes operating in O,,, O.,,...0O 

Thus the word “stability” as used here acquires an 
operationally verifiable meaning when defined as 
“state of statistical control.” That is 

If O= O{S] (which is read 


is in a state of statistical control’’) 


“the opel ition O 


then O O,, and O is a ‘reliable operation 
in the sense that the C, will be random vari- 
able at both t and t,, with parameters 
4 whose values as estimated from thx 
sample X’s approach 4 as statistica 
limits at both times ty» and t,;. Stated symbolic- 
ally 

If O O[S], which is also termed a “systen 
of constant causes” (i.e., in a state of statistical 
control), then 


lim.@ 4 #’.,, where lim, is a statistical 


limit and @ is the unknown but estimated tru 
value of the parameter of the characteristic C 


as generated by the stable operation O 


Time Inference—The Basic Purpose 


Notice how fundamentally the time element enters 
into the concept of statistical control. This is one of 
its major contributions to statistical methodology: 
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that samples are taken in chronological order and 
treated to reveal non-chance variations time-wise in 
the probability sense. Thus the methods of statistical 
control permit sound inferences to be made from 
O,,, to Or, t.e., that O O.,. Time inference is the 
basic purpose of statistical control work 
This inference cannot be wholly logical, for all 
inferences contain subjective elements of decision 
It can, however, be observed as a fact of experience, 
nd has been so observed by many people over a 
period of more than thirty years. From this experi- 
ence is derived the following axiom 
An operation that is in a state of statistical 
control tends to remain in that state as long as 
it is functioning 
conditions 


under essentially the same 
sentially the same conditions” 
mean what scientists think of as the reproducibil- 
experiments. If scientist A performs an ex- 
periment E with results R, then he or any other 


The words “under es 


Ol 


qualified scientist, knowing the circumstances, meth- 
ods and equipment, should be able to duplicate the 
result R by performing the experiment again “under 
If this is operation- 
llv defined as both experiments being in a “common 
state of statistical control,” it has been shown? that 
some of the most elite of scientific measurements, 


essentially the same conditions 


e.g., those determining the velocity of light, have not 
been performed “under essentially the same condi- 
ons.” This conclusion is a startling one and em- 
phasizes the need for an objective criterion for es- 
tablishing the reproductibility of experiments. Sta- 
tistical control methods provide just such a criterion, 
e., that E E... It becomes clear, therefore, that 
statistical control procedures can be as useful in 
experimental work as in production, and can bridge 


the gap between the two 


From Experiment to Production 


Because the transition from experiment to produc- 


ion is one of the principal qualitative sources of 
unreliability in a finished product, the reduction of 
le transition-risk is a valuable contribution of 
tatistical control technique to establishing the reli- 
ibility of behavior characteristics among the C’s 
Unfortunately, many characteristics C of an opera- 
ion O are not measurable, or are measurable only at 
Sometimes this is true of the 


nost important characteristics 


an uneconomic cost 


Taking examples from the field of manufacturing 
yperations, one can name the internal structural 
dimen- 
ions that cannot be gaged, destructive testing, or the 
inal characteristics of a complicated assembly. Many 
such intangible factors have to do with “design in- 


faults of metals, certain chemical reactions 


tent,” that is, the performance of a satellite under the 
untestable conditions of outer space, or the creation 
f customer satisfaction with a product or the artistic 
appeal of a fine instrument 
Many of the examples of non-measurable char- 
cteristics can be found in market researc} 
nd economics 
Symbolically, let an asterisk (*) indicate a non- 
generated bv the cause- 
tem O, so that the C’s may appear as C,, C*., 
ce 


easurable characteristic 
Here another axiom of statistical con- 


_ 


Shewhart, Walter A., Statistical Met? fr the 
Quality Control, p. 66 ff 


ewpoint 
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trol, drawn from extensive experience, bridges a 
second inferential gap 
If a cause-system exhibits statistical control 
as inferred from samples taken from the uni- 
verses of measurable characteristics, then it can 
be inferred that the non-measurable character- 
istics generated by the same cause-system will 
also be in statistical control 
Symbolically, if 
_ inte CIS], then C* ,4, CiS 
This is true because a state of statistical control 
represents a cause-system in which conditions remain 
“essentially the same” and “random” during a lapse 
of time a state achieved by the elimination of as- 
signable causes from the system. An assignable cause 
is defined as a factor in the operation O that is power- 
ful enough to generate significantly non-random 
behavior among the sample X’s 
3y the same token, when the sample X’ 
random behavior, as if they were chips drawn from 


do exhibit 


a bowl. they are said to demonstrate a state of sta- 
tistical control, which then becomes an operationally 
verifiable definition of randomness a definition 
which fills an oft-neglected need in the statistical 
handling of data. In other words, if the X,;, show 
statistical control, it can be assumed that the C, are 
generated by an operation O which consists of “a 
constant system of chance causes.” In fact, such a 
system can be treated with all the keen tools of sta- 
tistical analvsis just as if time were not a factor 
Thus the econd 
dimension of time-prediction can be eliminated and 
the scheme of inference shown earlier can be re- 


uncertainties brought in by the 


writter 
X,, [S] > C, [S]— O., [S] — On, [S$] 

In experimental and manufacturing operations it 1 
usually desirable and possible to alter the cause- 
system O so that it will generate parameters among 
the characteristics C,; which can be held within limit 
determined by specifications, consumer wants and 
other types of requirements. When this is done the 
operation is said to be producing “at a satisfactory 
level.” If, and only if, it is also 
tistical probability and distribution theor' 
be applied to the analysis of the observations X,,. An 
operation which is “in control at a satisfactory level” 
rational 


“in control” can sta- 
properly 


assures the maximum degree of objective 
belief that the results of the operation will be pre- 
dictably successful. This is the ultimate purpose of 
the application of statistical control techniaue 


Predictable in the Probability Sense 


The words “predictably successful” and “reliable 
are synonymous and thus gain specific semantic con- 
tent, because they mean “predictable in the prob- 
ability sense.’ That 1 
the behavior of the populations of character! 
which definite probabilities of error can be attached 


In this way it becomes possible to calculate the risk « 


statements can be made about 


tics to 


failure and weigh it against the cost of failure in 
order to determine the most desirable degree of 
reliability that should be aimed at. If, however, the 
operation is not in a state of statistical control, the 
behavior of its characteristics cannot be predicted 
with pre-determined probabilities; hence the eco- 
nomic balancing of risk against cost cannot be carried 
out. This is why Dr. Deming made the statement 
auoted at the beginning of this article, and why Dr 
Walter A. Shewhart entitled his pioneering book in 
1931 The Economic Control of Quality of Manu- 


factured Product 








The Challenge of Visual Inspection 


In the Electronics Industry 


HE WIDE-SPREAD 


inspection fo! 


preva- 
lence of visual 
various attributes in the electron- 
ics industry and elsewhere empha- 
the 


program to 


size need for an objective 


achieve a degree of 
precision in this area. The scrutiny 
of small parts for minute 
day by day in a routine 
gives the appearance of a thorough 
quality audit. It is an underlying 
fact, however, that any statistical 
tool is no better than the data to 
which it is applied. Once on pa- 
per, data taken to vague, unreal- 
istic standards can be the “wolf 
in sheep’s clothing” ready to 
vour both the engineer and his 
methods, however sophisticated 


defects 
fashion 


de- 


The principal advantages of vis- 
ual inspection are relative high 
speed and low cost.'') Many in- 
spections cannot be carried out 
using measurable characteristics or 
are so subjective in nature that 
they demand sensory inspection by 


human beings. Electrical param- 
eters are often dependent upon 
visual characteristics which can- 


not themselves be measured, gaged, 
or metered. They must, then, be 
inspected visually. Unfortunately, 
such inspections may result in var- 
iation from one inspector to an- 
other, bias on the part of individ- 
ual inspectors, and a general lack 
of discrimination of all concerned 

In general, much can be done 
to reduce the intangible aspects 
associated with visual inspection 
The heart of visual inspection lies 
in the brains and eyes of the in- 
spectors themselves. The selection 


ASQC LCS Code 330;340:70;80 :436 


12 


and training of these individuals 
are of prime importance in 
suring that a competent job will be 
done at the workplace. The method 
setting up per- 
inspection is di- 


en- 


emp oved in and 
forming a visual 
rectly associated with the reliabil- 
itv of the results. Any such inspec- 
tion should also involve formal or 
informal checks to avoid bias and 
differences among inspectors. The 
purpose of this paper is to review 
the methods of ensuring 
good inspectors, a good inspection, 
uniformity between inspectors, and 
consistent objectivity in inspection 
combined into an_ inte- 
program of visual inspec- 


general 


results, 
grated 
tion 


The Inspectors 
The need for special care in the 
selection and training of inspectors 
is obvious. Visual inspection, how- 
ever, requires characteristics be- 
yond those usually demanded of a 
competent inspector 


In a comment on an article ap- 
pearing in the “Supervisor’s Cir- 
cle’ Department of Industrial 
Quality Control, P. A. Robert, the 
editor of the Department, said, 

The proper examination of the 
inspector’s eyes is as important to 
visual inspection as the control of 


gages to mechanical inspection 
Since visual characteristics con- 


tribute the largest single categorv 
in the field of Quality Control it 


behooves the Quality Control 
Manager to take an interest in 
the scientific methods and de- 


vices available for improving the 
effectiveness of the visual inspec- 
tion in his plant.(!! 
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are, in fact, used 
extensively by enlightened 
agement. Bausch and Lomb’s Or- 
tho-Rater, Keystone’s Telebinocu- 
lar or American Optical’s Sight- 
Screener are examples of instru- 
ments which measure vision at 
close range, so important in thi 
type of inspection. Such devices can 
reveal: (1) visual acuity at close 
range or at a distance, (2) depth 
perception (3) color vision and 
(4) extrinsic muscle balance.'! 


The of Dr 


Such methods 


experience Herman 


Sager of the Sperry Gyroscope 
Company indicated that when a 


instituted 
the 


le- 


test of this nature was 
approximately 50 percent of 
employees were found to have « 
fective vision and were unaware 
of the condition.'''' An Ortho- 
Rater, combined with the Drake 
Visual Test, has been successfull, 
used at the Perfect Circle Corp 
while at Western Electric the same 
device was shown to be a 
predictor of visual inspection per- 
formance.'*' At Western Electric 
a special unit was built containing 
30 defective solder connections of 
varying severity: of 39 insvectors 
who inspected the units visually, 
15 out of the 21 who found less 
than 90 percent of the defects had 
defective vision, six out of the 18 
who found more than 90 percent 
of the defects had defective vision 


good 


Vision tests can also be predic- 
tors of terminations. In one study, 
vision tests were administered to 
99 inspectors in one manufactur- 
ing company. While 43 percent of 
those who passed stayed on the job 
more than eight months, only four 
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percent of those who failed were 
there eight months later.'*’ Toler- 
ances are becoming too thin and 
dimension too small to entrust 
anyone with a visual inspection 
without confidence that he is phys- 
cally able to perform the task 


Psychological tests also play an 
important part in the selection of 
good personnel for visual inspec- 
tion. As J. M. Juran has said, 
‘There is a difference between the 
true quality and the picture of true 
quality because of human beings 
present in this picture.” That 
picture is the quality as interpreted 
n the mind of the inspector. In 
Great Britain, a group of tests de- 
vised by The National Institute of 
Industrial Psychology successfully 
distinguished the worst from the 
best inspectors in a visual situa- 
tion Reinspection indicated that 
the worst made two and a half 
times as many mistakes as the best 
ind that errors would have been 
educed by 23 percent if these tests 
had been administered before the 
nspectors were hired. The tests 
were based on resistance to bore- 
iom and visual acuity rather than 
ntelligence and high-speed per- 
ception which would normally be 
thought of as prime characteristics 
of good inspectors. Western Elec- 

ic found the Industrial Training 
Classification Test, Purdue Form 
B. Kuder Preference Record Form 
BB, Guilford-Martin Personality 
Inventory I, and the Minnesota Pa- 
per Form Board Test, Series BB 
iseful in determining good visual 


inspectors ‘ 


The Inspection 


Before setting up a visual in- 
spection, it is well to have in mind 
the working conditions 
which the inspection will be car- 
ried out. While sampling plans 
have reduced the amount of mo- 
notony associated with this type 
of inspection,'-’ it is still true that 
a critical visual analysis of many 
small pieces should be performed 
under good working conditions if 
reliable performance is to be ex- 
pected. Such factors as high level 
of ambient noise, high environ- 
mental temperature, difficulty in 
level of detection of defects, and 
loss of sleep have been found to 
be directly associated with inspec- 
tion inefficiency.''' A well ar- 


under 


ranged workplace and adequate 
lighting are essential; in one study 
the number of “rejects” was cut 
in half by improving these fac- 
tors.'!! Adequate lighting implies 
the use of black light, polarized, 
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reflected, edge light, and the like, 
whenever necessary to emphasize 
the defects involved.'* 


Vague equivocal statements of 
what to look for in a visual in- 
spection are undeniably an evasion 
of responsibility on the part of the 
engineer, resulting in a transfer 
of the burden of defining good and 
bad quality to the inspector. Such 
a shift can benefit no one. Rather, 
the engineer should so define a 
visual defect as to minimize the 
inevitable number of “doubtful” 
cases. Since it is generally accepted 
that human beings make relative 
judgments easier than absolute 
ones, an excellent method of visual 
inspection is to present the in- 
spector with a set of samples 
ranked in order of severity of a 
given defect and marked as to the 
point at which rejections should 
occur. The delineation of such a 
point can be generally agreed upon 
by those concerned: plant fore- 
man, inspection foreman, engineer, 
sales manager, and others. The 
samples can be collected over time 
or deliberately made to 
Sometimes they are photographed 
for ease of handling and perman- 
ence. Stereo slides afford an ex- 
cellent method in cases in which 
depth perception is involved. It is 
generally conceded that these 
“limit samples” should be as large 
in number of degrees as possible 
so that “interpolations” between 
critical samples will not become 
necessary. It is eventually possible 
to collect a museum of defects'!” 
readily accessible for inspection o1 
investigation 


order 


Application of the “limit sam- 
ples” concept is illustrated in the 
manufacture of television face- 
plates. Prior to the use of such 
samples, inspectors were simply 
told what defects to look for. In 
the six months after limit samples 
were set up, Inspection accuracy 
improved 76 percent.'® 

A variation on the idea of “limit 
samples” involves treating essen- 
tially attribute data as if it were 
variable. This treatment can be 
achieved by numbering each item 
in the sample and recording the 
comparative value of each unit in- 
volved in the inspection. This 
method allows for an accumulation 
of history on a process, and a 
closer touch with the actual proc- 
ess itself allows trend analysis 
even when there are no rejects. It 
also forces the inspectors to refer 
to the limit samples. A recent ap- 
plication of this method to a set 


of shop-worn “limit samples’’ at 
RCA, Somerville, N.J., brought ob- 
jections from the inspectors be- 
cause of the time involved refer- 
ring to the samples. This situation 
was an indication that the samples 
were not being referred to properly 
before the adoption of the vari- 
ables method. Undoubtedly the in- 
spectors were also aware that the 
variables approach allows for a 
check on the inspector’s work. 


It has been said that the more 
people that are associated with 
visual inspection the more difficult 
it becomes. While this may be 
true, the method of inspection 
should be such that all concerned 
are as fully aware as possible of 
the criteria involved. Only in this 
way can inspection for visual at- 
tributes attain a degree of preci- 
sion approaching that usually as- 
sociated with measurable charac- 
teristics 


Consistent Objectivity 


Even the most tightly controlled 
visual inspection may be subject to 
bias and inconsistency on the part 
of the inspectors. There are a large 
number of studies which show 
these factors do exist and may be 
quite severe in scope. ‘*: 4 7, 10, 15, 14) 
Pressures exist on the incoming, 
final, or process inspector from 
other production, purchasing, sales, 
or quality personnel who have a 
direct interest in the disposition of 
a lot. Even in the absence of such 
pressures, the desire to terminate 
work may influence an inspector 
using a multiple sampling plan.‘!* 
Subconscious or deliberate non- 
random sampling techniques can 
also bias the results of a visual 
inspection. It must be remembered 
that in picking a sample the in- 
spector may be utilizing the same 
criteria that he will later use for 
acceptance or rejection. Random 
numbers or adequate mixing 
should be used where possible in 
the selection of a sample. Cases 
are recorded of personal bias 
against an individual worker on 
the part of an inspector. Inspec- 
tors are sometimes affected by a 
“halo” effect in which their deci- 
sions on a particular lot are unduly 
influenced by their recollection of 
past quality.‘ 

Most often inspectors will be 
found who have a reluctance to 
reject or who are unwilling to ac- 
pect.('4) These are the traditional 
types of inspection proclivity. In- 
spector “flinching” is of this type. 
A most interesting analysis of the 
effects and types of inspection bias 
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borderline unit 
has been put forth by Julian Tou- 


Inspect e often inconsisten 


( pa ticularly with re- 


‘ard to the time ina shift the in- 


pectior performed . It ha 
been found that while the general 
ite of inspection error remains the 
ame throughout a given shift, the 
etfect of monotor oO fatigue ol 
mer le owt the tandard of 
inspectior o that fewer good unit 
ire rerected na more bad unit 
Dp It ispected that the 
eve ( tend to happen wit 
womel ‘ that the pecome more 
fastidious with the onset of fatigue 

Recognition of the pos ibility and 
the cope f inspector Dla and 
inconsistent mplie the advis- 
abilit of the use of means of de- 
tecting nd correcting such phe- 
nomenon, A well conceived and ex- 
ecuted visual in pection can ea ih 
be the ource of musinformation 
uncle ich circumstances. Several 
method have been suggested fo 
detecting ncon tency of inspec- 
tion 

Several methods of detecting an 
inconsistent bias on the part of an 
inspector are iggested by David 


If the process from 
taken is in 


A. Schwart 


which the samples are 

control, the percentage ol lots ac- 
cepted by an in pecto! over a given 
period can be compa ed with the 
prob bility of acceptance for tnat 


proce average a hown by the 


OC curve. Should there be a sig- 


there 1 an in- 


nificant difference 
dication of bia In double or se- 
quential implin the proce 


average of the first ample can be 
compared with that for the second 
With single sampling plans, thi 
method could be used by compar- 
ing both halve of a sample. A 
check can also be 
ecutive lot 


made on the 
numoer of cor accept- 


ed as compared with the probabil- 
ity of such a run of acceptances de- 
rived from the OC curve at the 
current proce average. In_ the 
event the proce not in control 
the proce average cannot be de- 
termined. In tl ituation, My) 
Schwart: uggests that In using i 


multiple sampling plan, the actual 
number of units inspected per lot 
be compared with the ASN (Aver- 
age Sample Number) curve for the 
percent defective indi- 
inspection to be in 
that lot. These methods work for 
an inconsistent bias: however, if 
consistent in his 


must be 


particular 
cated by the 


an inspector is 
bias, other methods 
tried.“ 
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Consistent bias can be detected 
by comparison 
averages of various 


by reinspection oO! 

the process 
same 
be made by 


nspector on the process 
This comparison can 
t-test, chi-square, analysis ot vari- 
nce, or careful observation of con- 
trol charts. The possibility 
exists of tests of inspectors against 

prepared population with a 
known percent defective. Any of 
the tests would thus ap- 


also 


discussed 
ly against a knowr 
ge. Inconsistent bias 
vw revealed by these methods. It 
has been suggested that if the ac- 
tual distribution of the number of 
ejects found per inspection is com- 
nom- 


process aver- 


also 


might 


pared with the theoretical 
Lt al di 
cent 


pector, the 


tribution of the given per- 
defective found by the in- 
igned differences will 
pattern accord- 
bias of the 
tests 


assume a certain 
particular 
nspecto! Chi - square 
igainst these theoretical models 
will reveal differences in inspec- 
tor Another study indicates that 
f the number of rejects found per 


‘ 


nspection plotted in a simple 
histogram for a given sampling 
plan, patterns will often be re- 


vealed which indicate the bias of 
the inspector Thus, inspecto1 
flinching’ would be shown by an 
unusually low frequency of defects 
n the class after the point of re- 
jection and a high number in the 


p eceding class 


methods proposed 
must be adapted to particular situ- 
ations. In however, it is 
well to consider incorporating a 
formal check system into visual in- 
pection to insure the maintenance 


The various 


general, 


of objective standards 


Integrated Program 


Since certain characteristics are 
inspection only by 
visual techniques, a general over- 
ill approach should be adopted fo: 
Visual in- 
pections being 
hould be re-evaluated in the light 
of this approach and new inspec- 
iccordingly 


imenable to 


this type of inspection 


currently used 


on et up 


A program of this sort must come 
from the managerial level and de- 
nands the cooperation of all con- 
cerned. It is necessary to establish 
the physical and psychological ca- 
pabilities of those who are to per- 
form this type of inspection. This 
effort is much like the calibration 
of test instruments in the case of 
dimensional checks. Furthermore, 
a critical evaluation of the working 
conditions under which this type of 
inspection is to be performed must 





be made, and 
where possible. 
of personnel or of 


changes effected 
This task is not 
the job solely 


plant engineering; it is the re- 
sponsibility of Quality Control to 
insure that its inspections are 


being carried out under 
conditions by 


optimum 


capable inspectors 


In visual inspections, visual 
standards must be provided and 
well defined so that equivocation 
avoided. One method of 
providing these standards is in the 
limit samples, ranked in 
order of defect with good and bad 
clearly Actual 
units can be used for the samples 
black-and-white, 
or three-dimensional photographs 
provide reproducibility and 
venience of storage. Standards once 


can be 


a 
iorm ofl 


quality delineated 


although color, 


con- 


set should be maintained as long 
as possible since confusion can re- 
sult from frequent changes in what 

essentially a subjective inspec- 
tion. Numbering each item in the 
limit sample allows for the appli- 
caticn of variables criteria to what 
s normally an inspection for at- 
tributes. This system makes avail- 


data, a basis for 
quality between 
productive units, and the possibil- 


than 


able historical 


comparison of 


itv of using variables rathe 
attribute control charts 


Limit samples with clearly de- 
fined acceptance/rejection criteria 
an excellent 
inspectors 


means ol 
training Supervisory 
1g and proper instruction of 
inspection personnel is essential to 
an effective approach to visual in- 
Just as important, how- 
ever, Is a continuing program of 
re-education so that inspectors are 


provide 


trainnu 


spection 


constantly aware of the standards 
involved 


Forma! or informal checks should 
be built into the visual inspection 
system. These checks provide the 
supervisor with data otherwise un- 
attainable and help to insure the 
reliability of the inspection being 
performed. The methods suggested 
in the literature of quality 
bibliography), many of which are 
described above, are, on the whole, 
too cumbersome to be applied by 
a working supervisor on a frequent 
They are useful as informal 
checks and as confirmation of su- 
spected bias, but are not 
adapted for regular use by inspec- 
tion foremen 


(see 


basis 


easily 


A ready solution to the problem 
of continuing checks on the in- 
spector lies in the control chart it- 
self. If more than one inspector is 
sampling from the same process, 
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identification of the point plotted 
by each inspector makes compari- 
son easy. A color or number as- 
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The X Warning Limit Chart 
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Introduction 
A CONTROL CHART is a device for detecting 


changes in a process. The effectiveness of a chart 
is measured in terms of the probability of detecting a 
deleterious change in the process frequently shown 
in the form of an Operating Characteristic (OC) 
Curve 


The efficiency of the chart may be expressed in 
terms of the amount of inspection required for vari- 
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ous conditions of process operation commonly 
shown as the Average Sample Number (ASN) Curve 

The design of a control chart consists of attaining a 
proper balance between measures of effectiveness 
and efficiency. 


x Chart Designed to Detect Changes 


Specifically, the x chart is designed to detect 
The control limits 
are almost universally placed at x 30,’ (or the 
corresponding 0.001 probability limits used by the 
British), and we shall assume the use of “three 
limits throughout this article. With fixed 


changes in the process mean, x’ 


sigma 
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control limits, the sample (n) completely determin 


both the effectivens and efficiency of the chart 
with greater effectivens attainable only through 
the use f larger sample Size 


4 number of device have been proposed for in- 


creasing the efficiency of the x chart 1.e., the use of 
equential sampling methods, run- 
Many of these methods requirs 


; 


the use of pecial chart or table ( ymplex aecision 


‘ 


pecial computation They violate one of 
the cardinal principles of practical Statistical Quality 
Control technique ” t he mple if they are t 
@ practical and uset 

Because of its simplicity, the x chart with warning 
imits is perhaps the most practical and popular of 
the modified x charts proposed to date 

No pet ial tables, charts, or ¢ omputations are re- 
quired, and the decision rules are extremely) imple 
and intuitively appealing. It is the purpose of tl 
irticle to show how to construct warning limit cha! 


of optimal efficienc) and to show how the character- 
istics of such a chart vary with the maximum per- 


n ible number of auxiliary sample 


The x Chart With Warning Limits 


Warning limits on an x chart consist of a pair of 


lim placed inside the control limit The chart 
then vided into three region (see F 1) 
S) The safe region inside the warning limit 


(indicates the process is in control and sam- 
pling should proceed at the normal samplings 
intervals) 

\) The action region outside control limit 
(indicates that the process is out of contro 
ind that investigative and corrective action 
would be undertaken), and 

W) The warning region between the warning 
and control limits (alerts the operator that the 
process may be going out of control and call 
for an auxiliary sample to provide additional 
information for making a decision) 

One of the important characteristics of a warning 
limit chart is the distance of the warning limits fron 


the enter line (x).° The warning-limit factor, L 
will be used to designate this distance in standard 
deviation units (i.e., the warning limits are placed 


at x L, «,). Another significant factor is the maxi- 
mum number, M, of auxiliary samples which we 
shall permit between normal sampling intervals. For 
brevity. we shall refer to M as the number of aux- 
iliary stage or simply as the number of stage 
for the warning-limit chart 

The decision rules for a warning-limit chart may 
be summarized in the form of a block diagram (see 
Fig. 2). The diagram shows that sampling proceed 
at the normal sampling intervals as long as the 
sample values (the x’s) fall in the safe region. If 
the normal sample falls in the action region, the 
proce is investigated and any required corrective 
action is taken: we then return to sampling at the 
norma! intervals. If the normal sample falls in the 
warning region, an auxiliary sample is taken and the 
indicated decision made (i.e., process is in control, 
return to normal sampling: or process is out of 
control, correct process; result is indecisive, take an 
additional auxiliary sample). Auxiliary sampling 
continue long as successive points continue to fall 


*Note that M 0 corresponds to the ordinary x chart without 
warning nit 
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in the warning region until the Mth stage 1 
until the maximum permissible num- 
ber of auxiliary samples have been examined). At 
the Mth stage, the process is judged to be in control 
nless the sample falls in the action region, thus ef- 
fectively terminating the auxiliary sampling 


reached (i.e 


f 


Design of Warning-Limit Charts 


The design of a warning-limit chart involves the 
hoice of the sample size (n), the warning-lim! 
actor (L), and the number of stages (M). One usual- 


eeks the most efficient chart providing a specified 


+ 


degree of effectiveness. However, practical considera- 
tions may modify the procedure in some cases 
The required degree of effectiveness or protectior 
isually specified by prescribing that a given de- 
leterious change in the process mean (say from the 





in control” value of x to some value x Ko’;) be 
jetected within one normal sampling time interval 
with a high probability (say P,). Such a specifica- 
tion will insure that only a small fraction ( l P,) 
if the t will such an undesirable change go un- 
letected for more than one normal sampling time 


erval. There will generally be many possibl 
warning-limit charts which provide the desired de- 
gree of protection. The choice among these possible 


charts is normally made on the basis of efficienc’ 


The efficiency of a warning-limit chart is meas- 
ired in terms of the average amount of sampling 
required per normal sampling interval when the 
process operating normally (i.e., in control wit! 
average x’ x). By minimizing the amount of “in 


control” sampling we effectively minimize the normal 
inspection costs of operating the chart. If the proces 
goes out of control, then the amount of sampling may 
increase. Thus, the chart operates with low average 
cost when the process is in control and the highe: 
average cost of detecting out of control conditions are 
incurred only when a change in the process average 
has actually occurred 

A mathematical analysis of the problem (for details 
see the Appendix) reveals that the efficiency of a 
warning-limit chart (with given P,) increases witl 
M (i.e., larger values of M require less inspection 
on the average). Thus, to obtain the least average 
amount of inspection we should make M as large as 
possible in the limit, making M — x. However, 
practical considerations may force us to limit the 
value of M—for example, we may not wishn * M t 


Action Region 


Warning Region 
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Figure 1—Warning Limits on an x Chart 
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exceed the total output of the process during a normal 
ampling interval. The results in the following sec- 
tions are therefore presented for a variety of value 
f M to provide a basis for practical choices. (It will 


be noted that the values for M 8 or 10 differ but 
slightly from the values for M x, so that the 
results for M % may be used for any large value 
of M.) 


Optimal Choice of L and n 


For specified choices of the number of stages (M) 
ind the desired probability (P,) of detecting an un- 
lesirable shift (of Ko’;) units in the process mean, 
the values of sample size (n) and warning-limit 
factor (L) which minimize the average amount of 
in control” inspection (N) may be found from Fig. 3 
The solution procedure will be illustrated by an 
example 


Example 1 
Suppose that 
the process mean of K 1.5 standard deviations 
at least 95 times out of 100 in one normal sam- 
pling interval. Further, practical considerations 


we wish to detect a change in 


limit us to a maximum of M 4 stages. What 
sample size and warning-limit factor should be 
used to minimize average “in control” inspec- 
tion”? 


Entering Fig. 3 with M 4 and P 95 per- 


cent we find (on the left hand scale) that the 


warning-limit factor L 1.37, and on the bottom 
scale we read KY n 3.29. Then n (3.29/1.5) 
4.81 5, and so the solution is 
Use a samole size of five and place the 
warning limits 1.37 o’; on either side 
of x." 


he chart in Fig. 3 provides a very simple method 
finding the optimal values for L and n for almost 
iny conceivable situation which might be encountered 
n practice. (The methods used in deriving the values 
hown in Fig. 3 are explained in the Appendix.) The 


The rounding of the sample size fror 4.81 to 5 actua 
rease Px. to 96.3 percent 
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chart may also be used to evaluate proposed solutions, 


as illustrated in the following example 


Example 2 

Suppose that having obtained the solution 
(L 1.37 and n 5) to the problem of Example 
1, we decided that a sample size of four would 
be more practical, but that we could perhaps 
then increase the number of stages to six. What 
would the optimal choice for L be and what 
would be the probability of detecting a change of 
1.5 o’; in the process mean? 

Entering Fig. 3 with KV n 1S «k V4 3 
and M 6, we find the value of L 1.29 and P, 

92° (approximately). We are now in a posi- 
tion to judge whether the greater convenience of 

sample size of four is sufficient to compensate 
for a reduction in P, from 95 to 92 percent 


Average Amount of Inspection 
Knowing P, and M, the average amount of “in 
control” insvection (1,,) required by an optimal solu- 
tion is easily obtained from Fig. 4. 1, is the average 
number of samples (each of size n) which must be 
inspected during each normal sampling interval when 


the process is operating in control with process 
nean x’ x 
Example 3 


For the data of Example 1 with P, 95 per- 
cent and M 4, Fig. 4 shows a value of I 1.20 
The total average number of pieces which must 


be inspected per sampling interval is then I, «* n 
1.20 5 6.00 (when the process is in 


control). 

For the data of Example 2 with P, 92 per- 
cent and M 6, Fig. 4 vields I, 1.24 and so the 
total average number of pieces inspected per 
sampling interval is I, * n 1.24 « 4 4.96. 

his represents a saving of about one piece in- 
spected per sampling interval over the require- 
ments of Example 1. 

A further measure of interest is Ix, the average 
number of samples of size n inspected per sampling 


17 








increase in the average amount of 





inspection required by the conven- 


99 tional x chart as compared to the 
au 





chart with warning limits. Figure 
™ 6 gives a plot of R vs. P, for vari- 


ous values of M (from one to x) 








using optimal solutions for the 
warning-limit charts. It is seen 
that the percentage increase in 


the amount of inspection can be- 

















come quite significant. For the 
data of Example 1 the conven- 
tional chart requires a sample size 
of ten—a 67 percent increase in 
the average amount of inspection 


In comparing conventional and 


























warning-limit charts, there is one 
other factor which should be eval!l- 
uated the number of “false 
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interval when the process average has shifted to 


Values for this quantity are obtainable 


x Ko’ 


from Fig. 5 


Example 4 


Again, for the data of Example 1 with P, 95 
percent we enter Fig. 5 with K\) n 15 V5 
3.36 and read I,/P, 0.0156. Then I, 0.0156 

95 1.48 samples, or 1.48 « 5 7.4 pieces 
nspected per sampling interval when the process 


average is a X 1.5 o’, 
The corresponding figures for Example 2 are 


K\ n 3, Ix/P, 0.0200, and I, 0.0200 


92 1.84. The average number of pieces in- 
spected per sampling interval is, then, 1.84 
4 7.36 


It is interesting to note the relatively small sample 
sizes and average number of pieces inspected in the 
above examples. These values would, however, be 
considerably increased for smaller values of K and/or 
larger values of P,. On the other hand, the values 
could be reduced by increasing M. The relative effi- 
ciency of the warning-limit charts will become more 
apparent in the next section where we compare them 


with conventional x charts without warning limits 


Evaluation of Optimal Solution 


Two questions may be legitimately posed at this 
point: “Does it pay to use a warning-limit chart?” 
and “Does it pay to use the optimal solution?” The 
answers are rather unqualifiedly, “Yes!” if the eval- 
uation is based on the average amount of sampling 
required to yield a specified protection 

Consider a warning-limit chart with sample size n 
and total pieces inspected per sampling interval n 

I,; we suppose that there is a probability P, of 
detecting a shift of K o’, in the process average. For 
comparison, choose a conventional x chart (without 
warning limits) with a sample size N chosen so as to 
vield the same probability P, of detecting the same 
shift of K o’, in the process average. Then R 
[N/(n & I,)] 1 & 100 gives the percentage 


alarms” given by the chart. The 
probability of a “false alarm” is 
the probability that the chart will 
indicate a change in the process av- 
erage when in fact the process re- 
mains in control (this is the Type I or a error of sam- 
pling theory). For a conventional chart with 30’ lim- 
its the probability of a false alarm is 0.26 percent. For 
an optimal warning-limit chart the probability will 
not exceed about 0.34 percent—certainly a negligible 
increase. We may conclude then that both types of 
charts have about the same false alarm rate (roughly 
three out of 1000). 

How important is it to use the optimal solution? 
The answer clearly depends on the amount of the 
deviation from the optimal solution, and so no gen- 
eral answer can be given. However, the following 
example is indicative of the kind of results whict 
might be expected. 
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As in Example 1, let K 1.5 and let P, be at 
least 95 percent. Because of their rather common 
use, we shall employ “two sigma” warning limit 
ro get a P, of at least 95 percent will require a 


sample size n 7. The average number of pieces 
inspected per sampling interval turns out to be 
7.31, a 20 percent increase over the amount of 
ampling required by the optimal chart 
° 
Conclusions 


X charts with optimally placed warning limits are 
nple to construct and to use. When com- 
pared to conventional x charts o1 non-optimal warn- 
ing charts, they 
in the amount of inspection required while main- 
taining the desired level of protection against unde- 


permit very substantial reductions 


tected shifts in the process average 


Mathematical Appendix 


Consider an M-stage warning-limit chart with 


ample size n and warning limits located at x L a.’ 
(control limits are placed at x 3 06';). Suppose 
that the process mean x’ x + Ko’; (with o’; con- 
stant). Let u KY n and 
P.(K) i f(t) dt (1) 
P,(K) | f(t) dt 4 { f(t) dt (2) 
P,(K) \ f(t) dt 4 | f(t) dt (3) 
where f(t) (exp t-/2) \ 2a 


Then the probability, P,(K), of detecting the changs 
in the process mean Is 
M 
P,(K) P.(K) 3 Pe(KR)* 
P,(K){/1 Pe(K)* 
l Py (K) 
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and the expected number of samples inspected, Ix, 
is given by 
1, = [1 — Pw(K)] + 2 Py(K) [1 
M Py. (K)™-'{1 Py (K) | 
1 Py (K)™+! 


Pw(K)] + 
(M-+-1) Pw(K)™ 


: (5) 

l Pw(K) 
The problem is to find the values of L and u which 
minimize nl,, subject to the restraint P,(K) con- 


stant for some given K 0. The solution is obtained 
by Lagrange’s method of undetermined multipliers 
The Lagrangian function is 

Q(L,u) nI 2 Py (KR) (6) 
where } is the Lagrangian multiplier. Necessary 
(and in this case, sufficient) conditions for achieving 
the constrained minimum are 

1Q/aL = 0, 97Q/AL? = 0, 


\Q/Au 0, and 3°Q/du- = 0, (7) 
subject to the restraint P,(K) const 
Eliminating 2 from between the two first partial 
derivatives, we obtain the following equation fo! 
olution 
M 
f(3 u) f ( 3 u)] & Py(K)* + [f(L u) 
f(—L u) {(3 u) + f( 3 u) | 
M 
P,(K)  rPyw(K)'-! 
M 
(1/u)[f(L u) f( L u)}] P,(K) & rPw(K)' 
r=0 


> Pw(0)! 
= - (8) 


f(L)] & rPw(0)'-! 


r—0v 


Using the facts that the right hand side of (8) is 
independent of u and that the summations are simple 
ecursive relations (in M), solutions to (8) were 
computed with the aid of a Burrough’s E-101 com- 
puter using iterative procedures. From the triples 
M, L, u] satisfying (8), the corresponding values 
of P,(K) and I, were computed from (4) and (5) 
The comparison of conventional and warning-limit 
charts was made with data obtained rather directly 
from tabular entries generated in the course of 


solving (8) 
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PROFESSIONALISM AND THE UNIVERSITY 


ELLIS R. OTT, Rutgers « The State University, New Brunswick, N.J. 


QO UR SOCIETY now has more 
than 13,000 member mem- 
bers who sometimes act as if they 
were divided into three mutually 
exclusive camps. One camp might 
be called the Management-Engi- 
neering Camp; another The Ex- 
perimental Methods in Researct 
and Development Camp, and the 
third The Applied and Theoretic: 
Statistics Camp: Each camp hope 
to maintain cordial wit 


the other it 1 felt that the 
may add a certain aura of pro- 
fe onal tatu Dut each Camp 
want careful afeguard to pre- 
vent contamination tron the otn- 


el There is a large eadow be- 
tween the camp whose chief 
characteristic is that it is largely 


uninhabited. It 


some to be an undesirable neigh- 
borhood 
I want to discu with you 


whether it is important to develop 
this meadowland into one whicl 
can be considered respectable and 
habitable by a 
three and then a possible 
role of universities 
effort to colonize the meadow with 


merging of the 
camp 
in a cooperative 
profs ssionals and possibly to modi- 
fy each of the three camps a little 


You may have an interest a 


one who would like to develop a 
career as a professional in thi 
field: or it may be as one who has : 
sionals 


need to employ prof 


SQC Professionals 


For want of a better phrase, we 
will call those persons working in 
one or more of the three camps an 
SQC Professional—we accept the 


inadequacy of this term and any 
of the others we have heard. Sub- 
titles include Quality Control 


Manager, Quality Control Engi- 
neer, Reliability Engineer, Quality 
Control Consultant, Applied Sta- 
tistician, Theoretical Statistician, 
and Quality Control Practitionet 
Few people can claim competence 
in all of these functions. You may 


ASQC LCS Code 000-00 :000 
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ASQC 


SHEWHART MEDALIST 


For 1960 


have other terms and other func- 
ions you would include, and it is 
interest to insist on the 
ones just given 


not my 


Changing Times 

Fifteen years ago, I would call 
friends in neighboring industries to 
ask whether they had positions 
open for graduate students in qual- 
ity control and applied statistics 
The answer was sometimes “yes” 
and often it was “no.” Although 
the use of these methods was ac- 
cepted reasonably well by the elec- 
tronics industry, other industries 
had not been forced to use them in 
the same way (by the Govern- 
ment) in purchases of defense 
equipment For example, the 
chemical industry at that time con- 


sidered suggestions to try the scl- 
ence of statistical methods to be 

reflection upon thei 
competence. A similar reaction has 
existed in all industries, continues 
to exist, and probably should be 
expected to exist; we can expect 


protessional! 


to hear again and again the old 


cliche—it won't work for us 


But just a few short vears late! 
about 1952—we were receiving 


an increasing number of phone 
calls and letters asking about 
ivailable professionals in sucl 


numbers that the demand exceeded 
the supply. We then began to ad- 
vise neighboring research and de- 
velopment groups to select some 
of their bright young researche! 
(chemists, chem-engineers 
neers) and send them to us for 
graduate training in applied sta- 
tistics; this seemed the only prac- 
tical solution to the _ personnel 
problems in this new field. The gap 
between demand and supply is in- 
creasing, and this is our continuing 
forecast. It’s not often that we in 
the universities have knowledge of 
available students trained or ex- 
perienced in the design of experi- 
ments—or the analysis of data col- 
lection and analysis—or possessed 
of any substantial competence to 
couple the formal statistical train- 
ing with applications in the field 
of science or engineering—or t 
organize and direct a modern sta- 
tistical quality control 
Telephone calls come from surpris- 
ingly long distances to tell us of 
splendid openings for a competent 
young man or woman. This is ex- 
citing— it is gratifying— it is sober- 
ing to us in the universities—and 
perhaps it should also be sobering 
to you. 


program 


Visiting Teams 

There has been progress in de- 
veloping both the extent and the 
variety of industrial applications of 
statistics and SQC; however, the 
record indicates there are relative- 
ly few companies whose SQC pro- 
grams can be considered more than 
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a beginning toward a satisfactory 
program of quality control, and not 
many show appreciable progress. 

During the last six or seven 
years, there have been teams from 
several industrially - 
countries visiting the USA to dis- 
cuss our approach to SQC, and to 
visit plants using modern quality 
control systems: one from Europe, 
one from Denmark; one from 
Spain; one from Japan; one from 
Korea, and one arrives this month 
from India. 


conscious 


I might ask whether you would 
recommend that they visit one of 
vour plants? And if they did, many 
of them would tell you frankly and 
honestly that they have an equally 
good or better program in their 
wn country. While it’s true that 
tur industrial applications of SQC 
are more advanced than in any 
other country—with the possible 
exception of Japan—they are dis- 
turbingly inadequate. There ar‘ 
different reasons for this, but a 


major reason, in my opinion, is a 
carcity of men appropriately 
trained who can activate and 


direct such programs and obtain 
organizational — status 


control 


necessary 
Short courses in quality 
management, quality control engi- 
neering, or statistical methods all 
are useful—we need more of them 
But they are auxilliary to the 
training of professionals 

We have alway 
advance in SQC, alternating be- 
tween our efforts to interest n 
agement and our efforts to pro 
professionals and practitioners wh 


1 
s had a two-cycle 


can produce results for them. The 
development of management’s in- 
terest will continue to warrant at- 
tention, but unless we develop 
more and better professionals, we 
will face the likelihood of disap- 
pointing management and in los- 
ing ground already gained. Hav« 
you ever talked to management 
representatives who have tried 
what was called “quality control” 
and who didn’t like it?—they are 
now going to be slow to give even 
an improved program’ another 
chance. There is an old phrase, 
it pays to advertise—if you've got 
the goods.’ Do we have either the 
lesign or the production facilities 
to produce the goods? 


What’s the Job? 


If we are to develop an SQC pro- 
fessional; one out between the 
three camps—what is his problem? 
What is his job? 

One job-description relates to 
the industrial functions requiring 
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his attention: customer interests; 
research and development; design 
and__s specification; manufacture 
(produce); process improvement; 
inspection (testing); quality assur- 
ance (reliability); and manage- 
ment’s provision for their direction 
and integration. Some of these 
functions are more important in 
one industry than in another, and 
more so in one plant than another 


Whether these functions are cen- 
tralized in one staff or line organ- 
ization—or several—is not vital 
provided their integration is as- 
sured 

A second description relates to 
seven functions to be performed by 
our professionals. He should know 


1. How to locate (identify) an op- 
portunity with economic poten- 
tial 


2. How to plan an exploratory 
study—including the type of 
data to be collected and the 


manner of collecting it 


3. How to collect the data, or su- 
pervise its collection 


4. How to analyze the data (This 
has received major attention 


from statisticians) 


5. How to interpret the data and 
to check whether the interpre- 
tation agrees with the state of 
the science and of manufactur- 
ing, and whether the data even 
warrants an analysis and inter- 
pretation 


Note Data from a study or an 
experiment should provide three 
things 
(a) An evaluation of the ex- 
perimentally indicated sta- 
tistical significance for the 
factors included 


(b) An evaluation of the mag- 
nitude of the effects to per- 
mit a practical evaluation 
and comparison of the fac- 


tors, and 


(c) Suggestions of relations o1 
ideas not included in the 
hypothesis of the experi- 


ment, i.e., discovery 


6. How to convince appropriate 
personnel of the interpretation 
The purpose of an _ industrial 
study is to provide a basis for 
action, and the practitioner has 
not been successful in his task 
until the results of the study 
have been understood by those 
in position to make decisions 
and authorize action 


7. How to provide a continuing 


control many problems are 


solved “in principle” but recur 

again and again because inade- 

quate continuing controls are 
provided. 

The order of these seven func- 
tions is not necessarily vital; in 
fact, sub-cycles of these functions 
will be frequent. Although many 
important books and articles have 
been written on statistical methods 
of analyzing data already in hand, 
inadequate attention and research 
has been devoted to developing 
statistical techniques pertaining to 
the other functions listed above. 
This is an important form of re- 
search warranting high priority 
from our professionals. 


Is It Possible? 


Is it possible to train profession- 
als in these seven associated func- 
tions? Some of my friends think 
it is, some think it isn’t; it’s cer- 
tainly not an easy assignment 
Consequently, it’s easy to yield to 
the temptation to educate in sta- 
tistical theory and in mathematics 
rather than face up to the vital 
education that’s needed 

There are some who argue that 
it is adequate to teach the princi- 
ples and theory of a science and 
assume that the applications will 
follow naturally or can be devel- 
oped by the individual when needd- 
ed. Possibly there are _ sciences 
where this is realized adequately; 
it is my own experience with stu- 
dents in applied and mathematical 
students employed in a 
large, 


statistics 
wide variety of industries 
medium, and small—that this is 
not an appropriate philosophy 
with respect to our own science of 
statistical quality control. Theory 
and application must be coupled 
from the very beginning if we are 
to develop logical processes of rea- 
soning and decision making 


Scientific Method 
and Statistics 


I believe that anyone who hopes 
to apply an analytical (systematic 
reasoning) approach across the 
functions listed above is assisted 
critically and immeasurably by 
competence in three things 
(a) A statistical 
understanding, ingenuity, and 
skill in techniques 

(b) a 
opportunities for their use 


competence in 


competence In recognizing 


(c) a competence in attaining co- 
operation and follow-through 
of findings 

It is not easy to develop these 

three functions but it is basic to 
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the attainment rT the iong-term 


onalism in SQC. We 


goal of protes 


(in ASQC) are now developing 
Society leadership in various as- 
pects of professional development 
by our Education and Training In- 
titute. This is vital important 
and it was the appropriate way to 
get underway. But it now t { 
to consider whether our own el 


fort in ASQC can ever be ade 


quate. The problem of developins 
SQC professionals in kind and in 
quantity a major assignment; it 
warrants top priority in our effort 
and should be approached DY every 
promising method 
Universities 
In my opinion, the universitie 


must be considered the long-range 
status the 
role of colleges and universities in 
all established p1 
ter of record. It would be comfo! 


hope of protes ional 


I¢ 1Ons IS a Mat- 


‘ 


ing if I could say to you univer- 
sities are willing and able to he Ip 
but it just isn't 


ious problems to be 


o' There are ser- 
olved if uni- 
versities are to provide more than 
token support in developing pro- 


fessionals and profesisonalism in 
SQC. If you agree on the appropri- 
ateness of developing the seven 
preceding functions—-even agree as 


much as 50 percent—then quality 


tatistics can receive 


from the uni- 


control and 
increasing support 
versities provided we first give the 
There 


universitie of course, 


universities certain support 
are some 
with undergraduate and graduate 
There 
are also universities teaching sta- 
tistics, usually as a form of math- 
but there is a tremendous 


programs In management 


ematics 
and increasing shortage of statis- 
tically trained persons at all levels 
Then how might we develop mor 
universities which will coordinat« 
the education in two, or three, c! 
the camps mentioned previousl;, 

or even one of them, for all that? 


Possible University 
Programs 


There are five types of univer- 
which 
show promise of importance in de- 
veloping SQC professionals 


sity sponsored programs 


1. Undergraduate sequences in the 
principles and methods of sta- 
tistics (as opposed to the mathe- 
matics of statistics). This is al- 
most essential for all natural 
sciences biology, chemistry, 

physics, agriculture, pharmacy, 

engineering, and mathematics 

A steady increase in the teach- 

ing of some statistics to under- 
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graduate engineers is alread, 


progressing; but it seems pool! 
trategy to wait for undergrad- 
quality control 


Various but 


uate degrees ir 
engineering for 


compelling reasons 


2. A Master’s degree program in 


engineering to include a se- 
quence o!f two or more courses 
in statistical methods and prin- 
iple 

\ graduate Master progran 


n Business (or Business Ad- 
ministration ) 
tatistics, and vice versa 


with a minor in 


4. A graduate Master's program in 
Applied and Mathematical Sta 
tistic for college graduates who 
lave majored in engineering 
ol nathematics on 
full-time 
program 


combination of 


either a part-time or 
basis. Their graduate 
can include a 
tatistical and 


principles, with both theory and 


management 


applications 


Ph.D 
methods, 


9 A graduate 
statistical 
applications, 


program in 
principles, 
theory, philosophy 


and research 


Role of a University 


What might ASQC expect from a 


University”? with “encourage- 


ment’’—or without it? 


The problem is comparable to 
the one of developing SQC within 
a plant or industry. In a very few 
plants, the president or some other 
top-management official says “set 


up a program!” in most com- 


panies, however, the SQC profes- 
sional proceeds under his own in- 
itiative. Similarly, new programs 


in universities are usually deve!l- 
oped because of the interest of cer- 
tain professors, and thus it is im- 
portant for SQ professionalism to 


interest more professors 


An expanding series of univer- 
sity graduate programs across th« 
country, especially in the pattern 
of #4 and #5 above is a reasonable 
goal—if planning begins now 


Within 


will be 


there 
face, 


each 
many 


university, 
problems to 


usually simultaneously, with a con- 


tinual adjustment and readjust- 


ment of priority 


First, course content; notes and 
texts; 
of notes. Notes and texts for many 
courses in theoretical statistics are 
available—more are needed and 
will be forthcoming. But the pros- 
pect of similar books and notes on 


sequence of courses and sets 


the non-statistical aspects and 
how to make statistics a part of an 
educated reasoning mind this 
being in the meadowland between 
the three camps is not promis- 
ing. The such 
methods and principles will be an 
important contribution to the uni- 


organization ol! 


versities if they are to assist In 


aduating professionals 


Second, internal support fron 
the university administratior 
every new program 1n a UNIVE ity 
costs much more than income fro 
tuition. There is never enoug! 


money for those curricula already 


offered, and authorization 
for each new one requires convinc- 
ing evidence of its importance. I 
this any different from the diffi- 


being 


culties in industry of convincins 
management of the value of a new 
product-line or department? With- 
out administration support, little 
progress is possible. If professional 
in the industrial 
statistics are needed by 
then let the universities 
about it convincingly 


applications of 
industr) 


know 


You think you have problems 
coasider ours—or possibly they are 
You have heard of the 
population-explosion in applica- 
tions for admission to colleges 
Rutgers, for example, began plan- 
ning for a doubling of applications 
by 1965, and a like increase five 
later; “expecting twins by 
1965, the news now is to expect 
triplets.”” Other state universities 
are making similar plans for majo1 
increases in the acceptance of stu- 
dents. It is often thought to help 
by sending students. Good stu- 
dents are welcome! But there is no 
shortage of undergraduate students 
nor even graduate students 


just yours! 


vears 


Third, the shortage is in: (1) 
Faculty, both 
search; (2) physical facilities; and 
(3) finances 
order. Few legislatures can be ex- 


teaching and re- 
usually in a rotating 
pected to supply funds—especially 
to new programs 
tle and too late.” 
face the 


except “to lit- 
Industry must 
alternatives: (1) of a 
continually increasing shortage of 
trained personnel: (2) of increased 
support directly to university pro- 
grams of their interest, or (3) of 
increased taxes 


Fourth, development of an ap- 
a full-time staff 
is essential to the development of 


propriate faculty 


any university program, and it is 
SQC and 
Many of you will agree that pro- 


critical for statistics 
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fessors in statistics and SQC should 
be competer.t and interested in ap- 
plications to science and industry 


This interest is important in the 


education of the students: statistics 
has been a routine set of techniques 
too often 

The professor should also be in- 
terested in students and in teach- 
ing. There is a delicate balance 
here since we need as college pro- 
fessors just those persons with the 
qualifications to be successful 
practitioners and managers in in- 
dustry—persons who teach because 
of a desire and not because they 
have no alternative. I might ask 
‘What kind of professors do you 
want us to have?” One solution 
(in SQC) is to encourage the com- 
bination of a professorial appoint- 
ment with a modest amount of in- 
dustrial consulting—this can give 
vitality in the classroom and pro- 
vide a stimulant for research from 
the industrial experiences 

The shortage of faculty in sta- 
tistics is even more serious than in 
mathematics and physics; and it is 
almost impossible to find a profes- 
sor with interest and competence in 
the broader field of SQC profes- 
sionalism 

In some industrial centers in the 
U.S., it is possible to augment the 
full-time staff with exceptionally 
competent instructors on a part- 
time basis from neighboring indus- 
tries 

Fifth, acceptance by other de- 
partments of the university fac- 
ulties give a critical evaluation of 
new curricula being proposed 
They want to know if they are 
really different from existing ones; 
and if different, is this a good 
thing? 

Sixth, is our American Society 
for Quality Control interested in 
Ph.D.’s? The answer is related to 
the future role of universities in 
the development of professional- 
ism. An appointment to a univer- 
sity faculty requires an interest in 
teaching and research which is (or 
should be) included in a Ph.D. pro- 
gram; this then is the principal 
source of a faculty for any field of 
professionalism Acceptance’ by 
other departments requires a fac- 
ulty holding Ph.D. degrees and this 
is extending even to schools of 
engineering which have been an 
exception to the rule 

There is also an unsatisfied de- 
mand for many of you in industrial 
research organizations for Ph.D.’s 
competent to make industrial an- 
plications of statistics and you 
are tempted to offer high salaries 
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to those who would otherwise edu- 
cate succeeding generations of 
SQC professionals. 

There are some 50 new Ph.D.’'s a 
year in statistics—whether or not 
trained in theory alone—and this 
is only a fraction of the demand 
from colleges—and from industry 

and from the Government 


Industry Support 


Are you familiar with the re- 
cently - announced, “Cleveland 
Plan”? Twenty-one Cleveland 
companies have agreed to give a 
minimum of one percent of net in- 
come before taxes to higher edu- 
cation for the next three years, 
increase the percentage 

Each company is free 


and to 

thereafter 
to give to projects and colleges of 
its choice. The plan has stimulated 
wide interest and 
managers in other cities.” 


civic-minded 


Alumni gift-matching see 
“Changing Times,” June 1961, p 
32: “Your donation is only a smal] 
part of what your college needs 
from you in the way of help. It 
wants your political support, too. 
As a college graduate you have an 
important influence on national as 
well as local affairs The more 
you know about your college and 
its many problems e.g., the dif- 
ficulty of getting teachers, the need 
for science facilities—the more you 
will know about the problems of 
other colleges ” 

Merit scholarships for children 
of employees with an accompany- 
ing grant to the college of thei 
choice 

The Bell Laboratory’s new plan 
combines several features 
1. releases staff from duties one 

day a week to attend graduate 

classes, and 

2. when within one year of com- 
pleting a Ph.D., a year’s leave 
of absence with full salary, and 

3. what is equally vital: a pay- 
ment of $2500 to the university 
department directing the grad- 
uate work of the employee 

Our Rutgers program in Applied 
and Mathematical Statistics was 
given initial support, both finan- 
cially and advisory, by some 20 
neighboring industries. Without it, 
we might or might not have made 
progress certainly, the support 
provided a major impetus at a 
critical period 

The American Society for Qual- 
ity Control — and industry can 
have an influence in an expanding 
and improving series of university 
programs if so inclined, especially 


at the graduate level. The need for 
increased numbers of Ph.D.’s is 
critical to the development of pro- 
fessionalism. 

Fellowships, particularly 
which encourage the development 
of college professors, is one way 
of enlisting university support. It 
isn't a question of whether indus- 
try can afford it—it is a question 
of whether it can afford not to 


those 


In Conclusion 


It is difficult to discuss the de- 
velopment of professionalism by 
universities without the risk of 
appearing, on the one hand, to be 
playing the role of the poor cousin 
in need of old clothes or what have 
you—or on the other hand, of 
seeming to be chiding. Neither role 
has been intended and I hope not 
inferred 

Some universities have a nucleus 
of professors who are ready and 
willing to help in the development 
of professionals but this is a long 
vay from the goal. Our Society has 
made important progress recently 
both in formulating the role of a 
professional in SQC and in accept- 
ing leadership in certain phases of 
the education and training of our 
Society’s membership. I believe 
that it is now vital to enlist in- 
creasingly the academic support of 
our universities to the support of 
one of the three camps, or two of 
them, or best of all to colonizing 
the meadowland between. Little 
can be expected without a consci- 
ous effort 
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COMMunicaTion—EDUcaATION-AUTOMATION 


HE SOCIETY has seen fit 

to bestow upon me one of the 
highest honors which it is privil- 
eged to grant. To say that I am 
grateful, that I am humble, that I 
am inordinately proud to have been 
designated for this great honor, 1s 
merely to emphasize my inability 
to find the words to express my 
sincere thanks. The honor of being 
the recipient of a medal created 
to honor a close personal friend fo 
George D. Edwards 
boundless. To you 


many years, 
is completely 
who have seen fit to so honor me, 
I am eternally grateful 


As many of you know, I am 
often categorized, affectionately 
and otherwise, as “one of the old 
fogies.” I herewith plead guilty as 
charged. But, this also carries some 
privileges, among which is that of 
being permitted to offer some ob- 
servations on occasion. As a found- 
ing member of ASQC and, in fact, 
one of the organizing members, I 
have been privileged to both ob- 
serve and experience considerably) 
more of the origin, growth, and 
development of our Society than 
most of you. I hope this entitles 
me to pass on to you some of mj 
considered observations and 
thoughts. These are offered purely 
constructively, in the hope that 
they may prove to be of helpful 
guidance 

I should like to offer a few 
comments on “COMMEDUMA- 
TION”’—a synthesis of (1) com- 
munication, (2) education, and (3) 
automation. I believe these three 
areas to be of signal importance 
to our Society. Communication ls 
our greatest problem; communica- 
tion among oul elves regarding oul 
policies and objectives and thei! 
implementation, our internal man- 
ethics 


agement, our ideals, ou! 
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and the communication of all 
phases of our chosen field to others 


outside that field 


Activities by special interest 
groups, such as the various Divi- 
sions of the Society, have unques- 
tioned merit. But such unilateral 
action also can have destructive 
results unless the natural tendency 
to “pull apart” is carefully con- 
trained and “pulling together” is 
retained. In any event, the exist- 
ence of these groups has drastic- 
ally increased the problem of 
communications. ASQC has grown 
so phenomenally fast in so many 
different directions that we have 
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been unable to keep abreast with 
our communication lines. Great 
progress has been made in the past 
two or three years, but the need of 
much, much more is imperative 

A majority of our members do 
not seem to understand that ours 
is a professional society, or at least 
10 not seem to realize just what 
professionalism implies. The void 
between our Society and the com- 
monplace trade association or com- 
mercial society is vast. A consid- 
erable number among our mem- 
bership seem to think we are a 
“standardizing body” of some sort 
We definitely are not. If we are to 
attain the position of prestige in 
our chosen field which we seek and 
merit, we must always have true 
professionalism firmly in mind 
Much has been done within the 
past two years to advance the un- 
derstanding within the Society of 
this concept. Commercialism in any 
form is not compatible with pro- 
fessionalism. We must take care- 
fully and thoughtfully, but firmly, 
those steps which will enhance the 
1age of our Society in its pro- 
fessional field. This requires ex- 
tensive communication among the 
varied elements and groups of the 
Society, and particularly with the 
individual members’ themselves 
This is a challenge which we must 
not only recognize, but meet and 
solve 


C 


Education has always played a 
vital role in our activities, in our 
development and progress, and it 
always shall. We have been for- 
tunate in having had many fine 
educators intimately 
with many of our activities. But the 
burgeoning demand has seemed 
to have outstripped the supply, 
particularly at the more sophisti- 
cated levels. Recent formalized 
action on the part of the Society 
in establishing high level training 


associated 
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seminars has commenced to fill a 
recognized vacuum and has met 
with rewarding success. Much more 
of this needs to be done and will 
be done. 


“Education” covers more than 
mere technical training. Of equal 
importance is the development of 
professional character, the appreci- 
ation for the highest possible ethi- 
cal standards, and principles of 
sound management. These precepts 
must also be available to the mem- 
bers as rounding out their “‘educa- 
tion.” 


Communication itself plays a 
very great part in the field of ed- 
ucation. Professional educators and 
educational institutions all too 
often seem woefully unaware of 
the particularized requirements of 
various industries with respect to 
formal training in SQC. Once the 
basic and intermediate techniques 
have been presented the student is 
supposed to be “accomplished,” 
but sufficient thought has not been 
given to enabling him to become 
reasonably expert in any specific 
line of endeavor. The series of 
seminars tailored specifically to 
the chemica! industry offered by 
the Rochester Institute of Tech- 
nology is typical of what seems to 
be in great demand, but in very 
short supply. Educational institu- 
tions should recognize the severe 
impact which Quality Control is 
having on all industry. To fulfill 
their obligations, they should pro- 
vide the type of curricula which 
industry demands. Much improved 
liaison and better communication 
with industry are required in order 
that industry’s needs can be pro- 
vided. 


Better communications can lead 
to better education, and both are 
vital to the growth of profession- 
alism in our field. Better and fast- 
er methods of imparting knowledge 
to the would-be Quality Control 
Engineer must be found. Industry 
simply cannot wait several years 
to “make their own men.” This 
must be done for them by experts. 
The problem is advanced herewith 
as a challenge to the educators 
within our Society. 


Automation is a generic term 
which is currently being used quite 
widely, frequently quite loosely, 
and its implications are extremely 
broad. In certain areas it is a “dirty 
word”; in others it has completely 
revolutionized almost an entire in- 
dustry. While its general meaning 
may be understood rather well, it 
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is all too obvious that there are 
certain elements which are almost 
universally unappreciated. The 
success of the control of many 
modern automated processes de- 
pends upon the generation of proc- 
ess data which can be quickly an- 
alyzed and fed back to activate 
control mechanisms, or serve as 
guides to prompt corrective action. 


The development of many types 
of computers has been much more 
rapid than the training of people 
to utilize them. Attempts to apply 
these fantastic machines to indus- 
trial processes is progressing by 
leaps and bounds. Meanwhile, the 
preparations for reducing and an- 
alyzing the data generated by the 
automated process, and its review, 
interpretation, and utilization by 
trained experts, is proceeding at 
the veritable snail’s pace. Because 
I am so firmly convinced that in- 
dustry’s progress is being throttled 
by a severe shortage of man-power 
specially trained for such duties I 
strongly urge that high priority be 
given to the development of tech- 
niques for training people in this 
specific area. I do not refer to ma- 
chine operators, programmers, etc., 
but to the individuals who can tell 
the programmers what to do, then 
usefully interpret the results of 
the data analysis and initiate cor- 
rective action. There is a great 
dearth among those who choose to 
class themselves as Quality Control 
Engineers of individuals who have 
more than a faint conception of 
what Automation means to them. 
Certain specific QC techniques are 
of particular value in studying au- 
tomatic systems. Pitfalls exist by 
the dozen for the untrained indi- 
vidual. The rewards for success 
are high, failures are disastrous. I 
firmly believe this rapidly devel- 
oping area to be something which 
will have a tremendous impact 
upon our chosen field. We must 
meet the challenge. Already there 
are broad indications that others 
will be quick to “take over” if we 
fail. We cannot afford to fail. 


Communication — Education 
Automation; these three are des- 
tined to play vital roles in the con- 
tinued growth and development of 
our Society and of its individual 
members over the forseeable fu- 
ture. 

Thank you for this opportunity 
to advance a few old fogey ideas, 
and my sincere thanks for the high 
honor which has made this occasion 
possible. 
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SHH SESECEC COSCO E EE EES 


rhe 15th Annual Convention and 
Exhibit of the American Society 
Quality Control officially 
tarted on Monday, June 5. By 
this time many of those attending 
the convention had already spent 


many enjoyable hou! in Philadel- 


phia, the Quaker City 
Reception 
At tne pre-convention social 
everyone eemed to be having 
such an enjoyable time renewing 
old acquaintances that many did 
not realize this was a “dry” affai 


The Philad Iphia laws limited the 
beverages to soft drinks and cof- 
fee. Judging from the attendance 
and volume of conversation, the 
pirit of friendship in such a group 
is much more important for a re- 
laxed evening than the _ spirit 
which are usually dispensed in a 


gl is 


Registration 
Those who arrived at the Shera- 
ton Hotel early found complet 


facilities in operation 
tarting afternoon. Ap- 
proximately 370 of the early ar- 
rivals completed their registration 
Sunday before 8 p.m Monday 
large staff of 


registration 


Sunday 


morning found a 
registration clerks ready at their 
booths to process advanced and 
on the spot registration with a 
minimum of delay. When the un- 
official counts were made, regis- 
tration for the 15th Annual Con- 
vention totaled 2733. This is the 
largest attendance at an ASQC An- 
nual Meeting. The 1953 Conven- 
Philadelphia, holds the 
second-place record with a total 


tion, mn 
registration of over 2,600 


Ladies Program 
More than 100 ladies signed up 
for the ladies program which in- 
cluded tours of Historical Phila- 
delphia, Antique Row and leading 
women’s shops. The fashion show, 
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held at the Sheraton Hotel, wa 
a success for the ladies but proved 
to be distracting for the men. Be- 
cause of a miscalculation concern- 
ing the acoustics, the descriptions 
of models in bathing suits filtered 
into one of the technical sessions 
For a time 


in the 


it appeared that those 


session would 


technical 


transfer to the fashion show before 


could make 


the hotel electrician 


corrections 


Convention Program 


The convention program thi 


year was perhaps the most am- 
bitious ever attempted fo: 
day meeting. Julius Mehalek, the 
welcomed 
the group at the General Assem- 
Monday at 


three 
chairman 


convention 


bly which convened 


9 a.m. A certificate from the City 
of Philadelphia was awarded 
which proclaimed June 4-10 as 


‘Quality Control Week in Phila- 
de Iphia ; 

The annual meeting of the So- 
ciety was conducted by President 
McClure during this General As- 
sembly. The 1960-61 officers pre- 
ented reports on activities during 
the past year. The sincerity and 
plain hard work on the part of 
these officers could be seen as 
the reason for the success which 
the Society has enjoyed during 
the year which has just been com- 
pleted. The printed Annual Report 
of the Society for this year has 
been given the new look, compact 
and very easy reading 

President McClure announced 
the results of the Saddoris Award 
for Section Management. The sec- 
tion with most points 
through its activities during the 
past year was Los Angeles. The 
award was accepted by the section 
chairman, E. J. Lancaster. The 
only Master section, having scored 
75 percent or greater of the points 


gained 


Report of the 15th Annual Convention and Exhibit 


accumulated by the winning sec- 
tion, was Northeast Tennesses 
Following the first General As- 
sembly on Monday morning, th 
technical sessions began. The pro- 
gram consisted of two portions, the 
main convention sessions and the 
“Inspectioneering Workshop.” 
During the three days there were 
80 topics covered by 111 speaker: 
as part of the main program. Thx 
nspectioneering Workshop” was 
made up of 15 sessions during the 
three days with 32 speakers. The 
quality of the program was sub- 
stantiated by the large attendance 
each session enjoyed. The Shera- 
ton Hotel facilities were very com- 
fortable and adequate. The pro- 
gram committee deserves high 
praise for the work they did on 
behalf of the membership this 
year. There were topics of interest 
for all levels of application of 
Quality Control Techniques. Pres- 
entations ranged from “Statistics 
Made Easy For Inspectors” given 
by Stanley Wirtschafter of U. S 
Gauge Division, American Ma- 
chine and Metals Inc., to “A Strati- 
fied Systematic Sub-Sample Plan 
Selected and Evaluated on a Digi- 
tal Computer” by S. A. Troxel, 
Ohio Bell Telephone, Cleveland 
Ohio. Most of those attending 
found it difficult to make a selec- 
tion between the excellent pavers 
which were presented in 
the seven concurrent sessions. One 
of the most unusual subjects was 
“Quality Control Techniques in 
Casino Operations” by Charles 
Hirsch, The Golden Nugget, Las 
Vegas, Nev. Mr. Hirsch spoke to 
a capacity audience, all of whom 
thought there must be a “system.” 


being 


Annual Banquet 
On Tuesday evening, approxi- 
mately 900 members and thei! 
guests attended the Annual Ban- 
quet of the Society. The banquet 
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Annual Banquet speaker, James N. Davis, center, deputy assistant secretary of defense for 
production management, is shown with A. V. Feigenbaum. left. president elect, ASQC, and 
J. Y. McClure, president, ASQC. Mr. Davis presented “Reliability—Where Do We Go From Here?” 


this year was held in the Grand 
sallroom of the Sheraton Hotel 
Following an excellent meal, Pres- 


ident McClure reconvened the 
Annual Meeting so that Karl 


Bauer, Chairman of the Telle: 
Committee, could present the re- 
ilts of a very close balloting for 


The elections thi 


vear were so close that the Teller 


eociety office 


Committee could not coniplete its 
tabulations in time for announce- 
results at the Monday 
Assembly as 


ment of 
General 


morning 
originally planned 
The incoming officers of the 
Society were introduced by Pres- 
ident McClure. (See pages 32- 
of this issue.) President elect A. V 
Feigenbaum spoke briefly to the 
members and judging from hi 
remarks of acceptance the Society 
ean look to 1961-62 as anothe 
uutstanding vear of growth and 


development 


President McClure then intro- 
duced Paul S. Olmstead, sponsor 
for the Shewhart Medalist, who 
presented the Medalist with the 
following remarks 


f 


Being selected as the sponsor o 
a Shewhart Medalist is an honor 
not to be taken lightly. However, I 
found it hard to believe that this 
year’s medalist, in his letter of ac- 
ceptance, would refer to me as one, 
who has been almost like a father 
to me in my work.” This obvious 
verstatement, though it does sug- 
zest a willingness to listen to criti- 
sm, does not indicate that he has 
been a crusader for the cause of 
statistical quality control. How did 
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this happen? 


His boyhood was typical of Whit- 


tier’s “Barefoot Boy” and Mark 
Twain's “Tom Sawyer.” I am told 
that he helped himself through 
S¢ hool bv Suc h odd iobs as WOT king 


in a grocery store assisting the 
manual training teacher, helping lay 
a pipe line, typing, and many more 
In fact, one might guess that he had 
read all of the Horatio Alger book 
and made use of all the ideas sug- 
gested therein 


Born in Dexter, Kans., he obtained 
his A. B. from Southwestern College 
and his M. A. from the University 
of Kansas. He then became an in- 
structor at the University of IIli- 
nois and started work toward : 
Ph. D. in mathematics. Perhaps his 
first exposure to the theory of prob- 
ability occurred here when he met 
a lovely coed on a blind date. She 
was his wife-to-be. After a vear at 
the University of Arkansas and his 
Ph. D. from Illinois in 1933, his next 
stop was the University of Buffalo 
It was here, as you know, that Dr 
Martin A. Brumbaugh, Shewhart 
Medalist for 1950, started publishing 
Industrial Quality Control in 1944 
By this time, interest in college alge- 
bra had been replaced by a stronger 
interest in statistical quality control 


In May 1944, he became executive 
engineer in charge of statistical 
quality control for the National 
Union Radio Corporation in Newark, 
N. J., temporarily forsaking his 
island campsite in the Adirondacks 
After a brief stay in 1946 as Assist- 
ant Dean at Buffalo. we find him 
Chairman of the Department of 
Mathematics for Rutgers’ Univer- 
sity College. One of his first steps 
was to schedule a course in statisti- 
cal quality control. Next, he organ- 
ized the first Rutgers Conference 
Series on Quality Control. He coop- 
erated with the Metropolitan Sec- 
tion in organizing the first Rutgers 


| 


all-day conference. Soon after this, 
the first program leading to a Mas- 
ter’s Degree was established for the 
field of quality control and indus- 
trial statistics. When course enrol- 
ments had soared to over 500 per 
year, it was clear that a Ph. D. pro- 
gram was needed. Quality control 
and statistics were now so important 
in Rutgers that a Statistics Center 
became a necessity. Is it any wonder 
that the Dean of the Graduate 
School refers to the man responsible 
for this as a missionary for statistical 
quality control? 


Time is too short to indicate here 
his specific contributions to theory, 
his important part in guiding the 
development of ASQC, or even the 
spread of his reputation to foreign 
lands. These will be recounted to- 
morrow. So, without further ado, I 
would like to read the citation for 
this year’s medalist and present to 
you, Mr. President, and this audience 
the Shewhart Medalist for 1960, Dr 
Ellis Raymond Ott 


His citation, as prepared by the 
Shewhart Medal Committee, reads 
as follows 
“The Shewhart Medal established 
by the American Society for Quality 
Control for outstanding leadership 
in the field of modern quality con- 
trol is awarded to Ellis Raymond Ott 
for the year 1960 in recognition of 
his leadership in the development 
and administration of a university 
graduate program in quality control 
and applied statistics; his inspira- 
tional approach in teaching students 
and others how to make effective 
practical use of quality control tech- 
niques; his contributions to simpli- 
fied statistical methods for the anal- 
ysis of data; and his many activities 
in promoting wider use and a better 
understanding of quality control as 
a profession, not only in this country 
but also abroad, especially in India 

Prof. Ott responded with the 
following remarks 


It isn’t possible for me to express 
my pleasure adequately in accepting 
the Walter Shewhart award. This 
award of our society will be cher- 
ished by me for several reasons 
but particularly because of the con- 
tinuing reminder of the advice and 
encouragement Dr. Shewhart has 
given me over the last fifteen years 
both as a friend and as an Honorary 
Professor and advisor to our grad- 
uate program at Rutgers; he has 
been a source of inspiration both 
personally and professionally 

It would be in poor taste for any- 
one to extol the quality of his 
writings they are the primary 
standard. But it may be appropriate 
to remind you that his book, The 
Economic Control of Quality, writ- 
ten just thirty years ago, is still 
available and is marvelously stim- 
ulating. Not everyone reads the 
writings of Walter Shewhart ade- 
quately 

Some six or seven years ago, Dr 
Shewhart loaned me his famous 
Shewhart bowl which he used in his 
famous chip-drawing experiments 
it is a simple, yellow, kitchen mixing 
bowl. I took it to one of my classes 
then, being very careful of it. Then 
a few days ago in talking with him 


(Please turn to page 30) 
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on the telephone, he agreed readily 
to loan it to me again. I had thought 
to bring it here, as an item of in- 
terest to you. Then second thought 
idvised against it on this occasion 
his many ideas, his organized ap- 
proach in originating and outlining 

many aspects of quality control 
these should be the center of our 
honor to hin 

It is a source of deepest pride t 
award carrying 
r name. To the many colleagues 
vho have accepted my questioning 
on statistical quality control to the 


rie to receive this 


point of pestering—to my university 
and industrial colleagues I hope 
ou will shar with me a pride in 


thi iward 

In presenting the Edwards Med- 
alist, Mr. MeClure introduced hi 
ponsor, George D. Edwards, who 
presented the Medalist as 
Fellow Members of ASQC, Guest 
ind Friends of the Society 

It is my gratifying task, this ev: 
ning to support the propriety of 
onferring the Edwards Medal on 
Wade R. Weaver. Seldom have |! 
had occasior to addres you, on a 
nore agreeable ubject or with 
greater! pleasure 


follow 


Looking over his history in prep- 
aration for this job, I was first re- 
minded that he and I went to the 

ime Prep School” University 
School in Cleveland. We didn’t meet 
there though, because my class pre- 


eded his by some leven years 
However, he was graduated magna 
cum laude in 1919—a considerably, 
better record than I made, I can 


assure you 
Next, Wade made one of his few 
reat mistakes—he went to Yale! 
But instead of letting that get hin 
down, he capitalized on it. In fact 
he has immortalized himself 
When he received his de gree in 
1923, they sang 
For God, for Country 
and for Yale.” 


He proceeded to change all of 
that, and for him, it has been 


‘For God, for Country, for Yale 
and for ASQC.” 


From New Haven, Wade went di- 
rectly to work for one of the orig- 
inal components of what is now 
Republic Steel Corp., and during 
the next twenty years, he ran the 
gamut of promotions in the “shop” 
organization holding, successively, 
such positions as plant metallurgist 
chief inspector, superintendent of 
the blooming mill, etc 


In 1944, he moved into the Gen- 
eral Office as Chairman of the Sur- 
face Quality Committee, which po- 
sition he still holds. In addition, he 
was somewhat later made Chairman 
of the Steel Conservation Commit- 
tee; and still later Director of Qual- 
ity Control 

In these three capacities, his re- 
sponsibilities now cover all phases 
of precess and product quality 
throug out the nine major steel- 
producing plants of Republic 


Now with that bit of history, per- 
haps I should return to my main 
chore of the evening 

In supporting the propriety of 
conferring this Medal on Wade, I 
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first felt that I should take a fairly 
good look at just what the Medal 
is supposed to stand for 


For this purpose, I found most 
illuminating the Resolution of the 
ASQC Board of Directors creating 
the Award. This Resolution states 
that the Medal is (and I quote) 


for outstanding leadership 
in the American Society for 
Quality Control, and in the 
practical use of modern meth- 
ods of quality control, especial- 
ly by application procedures or 
by the organization and ad- 
ninistration of quality control 
work.” 


So to support my thesis, I have 
to demonstrate to you: first that 
Wade Weaver has been an outstand- 
in leader ir ASQC; and second 
that he has displayed outstanding 
leadership in the practical use of 

idern methods of quality control 


Having broken down my job in 
this way. I submit that it is about 
is easy an assignment as I could 
hope to have. It seems almost re- 
dundant for me to recount to you 
Wade's almost countless contribu- 
tions to ASQC from its very start 


As early as 1944, he was active 
in the organization of the Ohio Qual- 
itv Control Society, and he served 
as its president from 1944 to 1946 
He represented that Society at the 
organization meeting of ASQC in 
1946—at which time the Ohio So- 
ciety became the Ohio Section of 
ASQC. From 1946 to 1948, he served 
both as chairman of the Ohio Sec- 
tion and as Regional Director of 
ASQC—becoming a Fellow of the 
Society in 1947. He then served two 
consecutive terms as vice president, 
followed immediately by two con- 
secutive terms as president of ASQC 
Particularly notable in his ad- 
ministration of the Society were his 
initiation of the Investment Progran 
to aid the financial support of its 
activities, and his organization of 
the whole Convention Planning Op- 
eration which has proved so suc- 
cessful over the years 


During and following his Pres- 
idency Wade served the Society 
with signal success for ten solid 
years, as chairman of its General 
Convention Committee. In the course 
of that time, he was perhaps more 
responsible than any other indi- 
vidual, for getting transferred to 
the Investment Fund, substantial 
Convention surpluses which had re- 
sulted so largely from his own labors 
on behalf of the Society. These sur- 
pluses have provided the back-bone 
of that Fund, and as chairman of 
the Financial Advisory Committee 
for the past ten years, Wade has 
so guided the administration of that 
Fund, that Society investments of 
slightly under $105,000. have a pres- 
ent worth in excess of $130,000 


I could go on with enumeration 
of Wade’s many committee activi- 
ties, but I’m sure I have already 
cited far more than enough to dem- 
onstrate his outstanding leadership 
in ASQC 

I have likewise cited sufficient of 
his performance and his recognition 
by Republic Steel, to demonstrate 


similar outstanding leadership on 
Wade's part, not only in applications 
of quality control procedures, but 
in the organization and administra- 
tion of quality control work 

And so, Ladies and Gentlemen, I 
give you Wade R. Weaver as the 
Edwards Medalist of 1960. I'm sure 
you will agree with me that—as the 
Medal, and we in the Society do 
honor to him—so his acceptance of 
it will enhance the distinction of 
the Medal, and will do honor to the 
Society. Thank you 

The Brumbaugh Award winne! 
Richard Freund, was next intro- 
duced by President McClure. This 
vear, for the first time since the 
change in the nature of the Award 
had been authorized by the Board 
of Directors, Mr. Freund was pre- 
sented an appropriately engraved 
wall plaque to commemorate the 
Award. Mr. Freund received the 
award for his article, “A Recon- 
sideration of the Variables Control 
Chart, with Special Reference to 
the Chemical Industries,” which 
appeared in the May 1960 


Issue 
of Industrial Quality Control 


Everyone at the banquet wa 
saddened by the announcement 
that Dr. Mason E. Wescott was 
relinquishing his post as Editor 
of Industrial Quality Control. In 
honor of the occasion, President 
McClure presented Dr. Wescott 
with an engrossed scroll of the 
Special Resolution of the Board of 
Directors. Dr. Wescott spoke to 
the group in such an inspiring 
manner that everyone must have 
felt that in this man was typified 
the humility that is possessed only 
by truly great men 

The guest speaker at the Ban- 
quet was Deputy Assistant Secre- 
tary of Defense, James N. Davis 
Mr. Davis’ excellent talk held the 
complete attention of the 900 per- 
sons present. His subject “Reliabil- 
ity—-Where Do We Go from Here” 
covered trends in government ac- 
tivities that are intended to pro- 
mote reliability. The talk was 
truly inspiring and will be pub- 
lished completely in the September 
issue of 1QC 


Honors Convocation 


At this Convention an 
innovation was made by providing 
a general session to permit suit- 
able time for the addresses of the 
Shewhart and Edwards Medalists 
Mr. Olmstead re-introduced Pro- 
fessor Ott at the Wednesday morn- 
ing Honors Convocation with the 


year’s 


following 


Last night, I traced for you the 
steps that led to the establishment 
of the Rutgers Statistics Center, the 
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first seminary for missionaries in 
the field of statistical quality con- 
trol. It seems likely that the first 
Ph. D. from this effort will be given 
in 1962. The number of M. A.’s 
granted reached 100 in 1960. Present 
registrants include three from India, 
one from Thailand, and one from 
England. The staff includes five 
full-time professors, many joint pro- 
fessors, and over a dozen coadjutant 
instructors. Most of these instructors 
are people from industry who re- 
ceived their inspiration in the M. A 
program 
While working to establish this 
dream, Ellis has had the support 
of several Honorary Professors, in- 
cluding Walter A. Shewhart, Harold 
F. Dodge, Enoch B. Ferrell, and 
Leslie E. Simon. There were, how- 
evel several other matters that 
helped to push his interest in the 
na.nely 
He became 
Metropolitan 
He was a member of the Edi- 
torial Board, IQC 
Under the Technical Assistance 
Administration of the United 
Nations, he was the coordinator 
f a quality control 


program, 


chairman of the 
section 1950 
1950-55 


Oo nission to 


India, 1952-53 
He wrote a review of Statisti- 
cal Quality Control for the 


American Society of Mechanical 
Engineers’ “Ten Years’ 
in Management,” 1953 
ous reviews had peen 


by Walter A. Shewhart) 


Progress 
Previ- 


vritten 


He became Editor of Practical 
Aids” in 1QC. 1954 

He was chairman for the 1955 
Annual Convention of ASQC¢ 

He wrote ‘Narrow I t Gag- 
ng IQC, 1954 

He ume Vice President of 
ASQC, 1956-60 


Second Mission to India fo 
Nations, 1957-8 

In 1957, he published the first of 
several papers on “A Graphical 
Analysis of Means” in the Pro- 
ceedings of the Rutgers All-Day 
Conference 


United 


In 1960, another United Nations 
Mission took him to Mexico 
City 

In 1960, he was also invited to 
present a paper at the Fourth 


International Conference of the 
European Organization for 
Quality Control in London 
England 


In addition, he has been a con- 
sultant at one time or another 
to several governmental groups 
and to various industrial con- 
cerns 


As a closing remark, I would like 
to quote from a tribute paid to hin 
by one of his early M. A. graduates, 
William C. Frey 

“Any dissertation on Dr. Ellis R 

Ott would fall far short of the 
mark if it did not mention some- 
where that his dynamic person- 
ality and his intense enthusiasm 
for the Shewhart philosophy is 
an inspiration to all individuals 
who are in contact with him 

in his classes, through his in- 
dustrial consultations, and with 
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his ASQC activities. He is truly, 
in every sense of the word, a 
disciple of the philosophy devel- 
oped by the founder of our 
science. He lives this philosophy, 
he preaches this philosophy, and 
indeed he is successful in con- 
verting to this philosophy prac- 
tically everyone who is associ- 
ated with him.” 

The full text of Professor Ott’s 
Shewhart Medalist Address ap- 
pears on page 20 of this issue 

Mr. Weaver, the Edwards Med- 
alist, was likewise re-introduced 
to the Convocation. The text of 
Mr. Weaver’s address is presented 
on pages 24-25, this issue 


Exhibits 
The Exhibits were an outstand- 
ing success for both the Society 
and the exhibitors. The exhibit 
hall of the Sheraton Hotel was 
modern in every respect and was 
an ideal atmosphere for the many 
exhibitors of quality control tech- 
niques and equipment. It could be 
seen that many worthwhile ex- 
changes of information were tak- 
ing place between the exhibitors 
and visitors. The following is a 
list of exhibitors 
American Cystoscope Makers, 
Inc 
American Society for Testing 
Materials 
American Statistical Associ- 
ation 
Boonshaft and Fuchs, Inc 
3rown and Sharpe Manufac- 
turing Co 
Coca-Cola Bottling Company of 
Philadelphia 
Convair—Division of 
Dynamics Cory 
Coulter Industrial Sales Co 
Diversa Electronics 
Elliott Service Co 


General 


Encyclopedia Britannica 
Engineers’ Club of Philadelphia 


Federal 
Friden, Inc 


Products Corp 


General Electric Company 
Specialty Control Department 
HOLCO Industrial Sales 
Cadillac Gage Co 
Ex-Cell-O Corp 
Gaertner Scientific Corp 
Hamilton Watch Co 
Optical Gaging Products, 
Inc 
Hunter Associates Laboratory, 
Inc 
Magnaflux Corp. 
Martin Co 
National Bureau of 
Standards 
George Washington 
University 


Metal Powder Industries 
Federation 

Monroe Calculating Machine Co 

Moore Products Co 

Nikon, Inc 

Pennsylvania Automatic 
Merchandising Co. 

Professional Group for Reliabil- 
ity and Quality Control 
Institute of Radio Engineers 

Radio Corporation of America 

Rototest Laboratories, Inc 

Society for Nondestructive 
Testing 

Standard Gage Co 

Testing Machines, Inc 

Yhwing-Albert Instrument Co 

United States Air Force 

United States Army 
Frankford Arsenal 

United States Marines 

United States Navy 


Plant Tours 

Many of those attending the 
convention took the opportunity 
of seeing quality control in action 
by attending one of the four plant 
tours. One hundred and three 
members journeyed to the Radio 
Corporation of America’s Morris- 
town location to see practical dem- 
onstrations in the electronics field 
Approximately 50 members inter- 
ested in metals and aircraft vis- 
ited Standard Steel Co 
Quality Control in the pharma- 
ceutical industry attracted the at- 
tention of 100 members’ who 
signed up for the tour of Smith 
Kline and French Laboratories 
The Military Clothing and Textile 
Supply Agency welcomed 30 
members on a tour of the finest 
textile laboratories in the world 


Pressed 


Reexamination 

Now that the Convention and 
Exhibit has come and gone except 
for settling all accounts, a few 
words of appreciation are in order 

This year was the second joint 
effort between the National Office 
of ASQC and the local host com- 
mittee. The General Convention 
Chairman, Julius Mehalek, and 
the members of his committees 
worked long hours for more than 
a year to produce a convention 
which appears to have been a 
success in all respects. Bill Young- 
claus, our Convention Director, 
and his staff did an excellent job 
of overall coordination of conven- 
tion activities. This same type of 
teamwork between the National 
Office and the Convention Com- 
mittee should assure the success 
of future Annual Conventions 
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nnounces } 


ore rrr rrr ect 


ADVANCEMENT TO THE 
GRADE OF SENIOR 
(as of May 19, 1961) 


°e----- 


Beyer, Eovwarp, Sacramer Ca 
Davi Ray B., Denve Cok 
Gurrosp, Ricnarp | Albuquerque, N.M 
Goerz, Victor J. I, Albuquerque, N.M 
Gaumm™oan, Evcene V., Fairfield, Conr 
Haraison, Tuomas D., Albuquerque, N.M 
Jounson, Wicerep J.. Adan Ma 
Ricnarps, Date O., Ames, lowa 
SNopcrass, Laurence E., Albuquerque, N.M 
Srerp, Roser ( Roselle, Ill 
Teaver, Rosert W. Sae.. New Lebanon, N.Y 
ADVANCEMENT TO THE 
GRADE OF MEMBER 
(as of May 19, 1961) 
BuRNAMM, Perer W.. Garden City, Mict 
Fever, T. N., Tulsa, Okla 
Puarn, Davin I Tulsa kla 
PINEA Kennetu J ‘leasant Ridge, Mict 


ADMISSIONS TO THE 
GRADE OF MEMBER 
(as of May 19, 1961) 
Mas 
Mich 


Freverick J, Lynn 
taciey, Ricnarp C., Detroit 
Bartue, Donan R., Pittsfield, Ma 
Berroier, NatTHan E.,. Scotia, N.Y 
Bianco, Guy R., Pittsford, N.Y 
tooTn, Crarence E. Ja., Darien, Cor 


ANDERSON 


Borex, Wusttam J., South Plainfield, NJ 
Bovis, Joun T Norwalk Cal 

Broom, Perry M., Commerce, Texa 
Brower, Preston S.. Wrentham, Ma 
Brown, Joun, Downey, Cal 

Bupryx, Joun R., Nabuassett, Mass 
Byezkirewicz, Victor J Amityville, N.Y 


5 TurTévanT 


TORQUE TESTING ; 
FIXTURES . 


FOR LABORATORY 


~ TCF 100-1 
As a design check Torque 
to accurately deter- vd Checking 








mine the ultimate 
strength of screws, 
parts and assemblies 
or to apply proof loads 







FOR INSPECTION 


To test purchased or pro- 
duced material and parts 
where torsion and holding 
strength are important fac- 
tors 
















POF 400 
Push Off 


a Fisture 


FOR PRODUCTION WF 
To prevent 

breakage or 

spoilage by accu- 
rately controlling 
alignment as torque or 
force is applied in the 
assembly of parts 











The Sturtevant engineeri 
stof will collaborate with 
users in the design of 
speciol application 
testing fixtures 


TTF Terque 
Testing Fiature 


Write for 
Cotalog 





Cartan, Joun, Windsor, Ont.. ¢ i rHomMpPpson, WILLIAM M., Ottawa, Ont., Car 
CasHumMan, James D., Great Neck. N Y THRELFALL, Rosert, Normal, Ill 
CASTELLANO, Vincent J.. North Andover Tremstra, Peter J.. Wyckoff, N. J 

Ma To.sert, James R., Albuquerque, N.M 
Cuase, Rosert M. Jr... Naugatuck, Conr Tome, Cuaries K., North Highlands, Cal 
Cuemness, Ricnarp E., Smithtown, NY Tormey, Joun E. Jr., Quincy, Mas 
Curistie, Stewart S., Grand Island ti TrimsBout, Vincent C., Van Nuys, Ca 
CLARKSON, Georcre W., Plainfield, NJ Tutcy, Joun J., Orange, Cal 
CLauper, Hersuer E., Downey, Cal Veser, Garry V., Mansfield, Ohio 
Conen, Micton 1., Kew Gdns. Hills, N.Y Vereeck, Artuur R., Raleigh, N.C 
Couns, Fietcues H.. Newburyport, Mass Veruutst, Rosert N., Long Beach, Cal 
Conant, Rosert H., Binghamton, N.Y Watt, Le Wayne N., Chattanooga, Tenn 
Cowpery, James W., Milwaukee, Wis Wa.tace, Harotp L., Salt Lake City, Utal 
Cowon, Paut E., Rancho Cordova, Cal WATERMAN, CuHarites H., Newbury, Mass 
Curtis, Writt1aAM I S Diego, Ca Watkins, Donatp L., Fullerton, Cal 
Davipson. CHartes W.. Camas. Wash Wittiams, Gwywnw R., Montreal, Que., Car 
De Noon, Don P., Moundsville, W. Va Wincrove, Davip J.. London, S.E. 1, England 
Denoncour. Victor W.. Haverhill. Mass Wrrnrow, Rosert V.. Waltham, Mass 
Dickerson, Cart D., Farmington, Mich Wrve..t, Don G., Anaheim, Cal 
Dintino, ANTHONY, Toronto, Ohi Yost, Haroitp C trookfield, Wis 
DopaLIan, VauGHN, Peabody, Mass Younc, Lester E., North Andover, Mas 
Dockery, Merritt E. Jr., Pittsfield, Mass ZIMMERMAN, Harry F., Wilton, Conn 
Du Barry, Aprian P. Jr., Leceiba, Honduras 
Encerty, Herman D., Longmeadow, Mass ADMISSIONS TO THE 
Encecke, Water C.. Long Beach. Ca GRADE OF ASSOCIATE MEMBER 
Estropinat, Eaat J Jr.. Conroe, Texa (as of May 19. 1961) 
FIata, Freverick W., Havertown, Pa Beck. Rosert J.. Islington, Ont., Canada 
Fiscu_er, Husert A.. Woodland Hil Cal Bett. Donato E.. Omaha, Nebr 
ForsytTHe, James B., Roxbury, Ma BiIcKLE. Rosert J.. Los Altos, Ca 
Frazier, HINTON N., Minneapolis, Mir Carter, ALLEN S.. Houstor exa 
FREDERICK *aut E., St. Louis, M Ferxo, Evwarp J., Freeland, Pa 
Furnas, Russet. W Jackson, M Froese, Jacos, Leamingto Ont., ¢ 
GaALLImMore, Rocer W., Christiansburg, V GrossMan, M. J., Seattle, Wash 
GATTINELLA, Concetto J... Methue Mass Hack, Murray I Malden, Mass 
Gerace, Rupoien V Arlington, Va Harmon, Davin A., Indianapolis, In¢ 
GIAMMARRUSCO, Dominic, Melrose Park, Il! HEATO Kennetu P., Muskegon. Mi 
Gisson, WILLIAM R., Sacramento, Ca Howe, Bernarp L., Lockport, N.Y 
Gizz1, Micuae. P., Waterviiet. NY Hyatt, Georce W., Fairfield, Conr 
Gieason, Haroitp M., Haddonfield, NJ Jounson, Tuomas E., Joplin, M 
Gorr, Russet E., North Andover, Mas Jones, Presstey W., Fremont, Mict 
Haak, Artuur H., Haddonfield, N.J Lea, ABRAHAM Garza, Monterrey, Mexic 
Haccerty, Enwarp W., Lynn, Ma Liscusky, ANTHONY, Shenandoah, Pa 
Haut, James H., Glendora, Cal Merz, Georce F., Lima, Ohio 
Harrincton, Ricuarp E., Pensacola, F Moopy, Date M., Tulsa, Okla 
Havener, Paut E.. Anaheim, Cal Powett, Harotp R., Anaheim, Cal. _ 
HENNINGSON, W. Rosert, Troy. NY Powers, Davip, Scarborough. Or* Canad 
Hewrrtt, Harry J., Salt Lake City, Utal Reser, Frev G. Jr., Philadelphia, Pa a 
Hire, Jack M., Ogden, Utah SauNpDeERS, CHARLES L., Winston Salem, N.C 
Jorre, Borts B., Buffalo, NY Sercio. Lurz Marconpes, Sao Paul Br zil 
Jounson, SAMUEL N., Pittsfield, Ma SHetpon, Joserx A., Toronto Ont Canada 
KANE. Arntuur W.. Yeadon. Pa Troucnt, Water K. Jr., Silver Springs Md 
Kirscuner, STANLEY J., Sommerville Warp, Rosert V.. Brookline, N 
Kiem, Witeur A., South Bend. Ind WEeEIGAKD, Levert M., Lebanon, Pa , 
Kioock, Arnotn G.. Wayne. Mich WoopwortH, DonaLt J., Detroit Mich 
La France, Eveartt L.. Woburn. Ma Wurke, Warren E., Chicago Hets., Ill 

° —e Zenk. Raystonp F., Allen Park, Mich 


LAMPERT, Marvin W., Hazelton, Pa 


Lee, Cuartes K., Albuquerque, N.M 
Lennox, Artuur S., Farmington, Mict 
Letriere, New P., Weatherly, Pa 

Levin, Howarp R., Morton Grove, Il! 

Link, James H., St. James, N.J 

Lippert, Ricnarp J., St. Johns, Nfld, Canada 
LLEWELLYN, Howarp E., Knoxville, Tenr 
Lunt, Davin M., Somerville, Mass 
MacHhometa, Myron, Harwood Hegts., I! 
MANtst, Ronatp A., Minerva, Ohix 
MANSFIELD, DonaLp M., Midwest City, Okla 
Matnuys. Leonarp L., Norwalk. Ca 

Mayer, Everert H., Pawling, N.J 

McComas, Rosert W., Rockville, Md 
McDonouen, Joseru M.. Azusa, Cal 
Mevocue, Herman J.. Windsor, Ont., Canada 
Mriucer, Hersert E.. Roanoke, Va 

Minter, Cuaries H., Sacramento, Cal 
Miscuissitn, Tuomas. Freeland, Pa 

Morcan, Lioyvo H.. Wirdsor, Ont., Canada 


N.C 


Statesville 
Quincy, Ill 


How «rp J 
Rosert B 


NEW MAN 
NICKERSON 


O'Nett, Joseru D., San Diego, Cal 
Operxkirk. Dorn S., Cedar Rapids, Iowa 
Oustey, Rosert N., Long Beach, Ca 
Pace, Geratp M., Salem, Va 

Peck, Hersert M., Andover, Mass 
Pennetti, Eowarp I., Collingdale, Pa 
Perry, Witttam J., Lodi, Cal 

Peruick, Jack L., Niles. Mich 

Puitiims, W. Haynes, Kingsport, Tenn 
Piz7rTro.a, Frank J. A., Houston a 
Posser, Frep H., Huntington, L.I., N.Y 
Powe, Eowarp L.. Memphis. Tenn 
Pratt, Wittarp E., San Rafael, Cal 
Prentiss, Rosy A., Saugus, Mass 
Raysurc, Pui C., Sharon, Mass 

Ross, Ricnarp H., Boulder, Colo 

Rur, Harotp W., Milwaukee, Wis 
Sanrorp, Donato D., Modesto, Cal 
SaARHANIS, ArtTuHUR, Mariton, N.J 
Scumior, Pat J., Oklahoma City, Okla 


Ei. woop W., Norristown, Pa 
Scuwartz, Hexsert C.. Peabody, Mass 
Suerrarp, Frevericx N., Levittown, N.J 
Suinnick, Wirt1AM A., Albuquerque, N.M 


SCHNEIDER, 


Srecars, Tuomas E., Lowell, Mass 
Simpson, Lawrence D., Kansas City, Mo 
Smart, Tuomas F., Bellevue, Wash 
Sotum, J. W., Garden Grove, Cal 
Somers, Rosert D., Anaheim, Cal 
Sponceerc, Rosert C., Reading, Mass 
Srecu, Ernest L., Denver, Colo 





Stevenson, WiLtiAM F., Kennewick, Wash | 
Suttivan, Haroip L., Sacramento, Cal 
Swan, Atan D., Albuquerque, N.M 
Sweertser, Wenvew. E., East Kingston 
Tackett, Marcus L., Redlands, Cal 
Taytor, Ronatp W., Guelph, Ont., C 


N.H 
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DO YOU HAVE 
A QUALITY CONTROL 
PRESENTATION PROBLEM? | 


| 
QUALITY CONTROL AIDS | 
ARE THE ANSWER | 


Make your presentation more | 
forceful and understandable by 
the use of these aids. 


QUINCUNX 
.. This device permits ~ br 
te visualize the cre nor- 


ma! distribution ay as aie 
the results of variables sampling. 
All beads are self-contained; noth- 
ing to drop out. Done in attractive 
mahogany complete with zipper 
carrying case. 


ATTRIBUTE SAMPLING DEMONSTRATOR 


Complete unit consists of transpar- 
ent plastic container, o col- 





ored beads, and wood paddies per- | 
mitting easy identification of beads 
at a distance. 

SIMULTATORS 


. To demonstrate contro! chart piot- 
ting and shift of distribution pat 
tern 


Lightning Calculator Co. 
Box 6192 
St. Petersburg Beach 36, Fia. 
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70 Papers, 76 Authors Present New Ideas 
In 1961 Annual Convention Transactions 


If you were unable to attend this year’s convention, you won't want to miss the opportun- 
ity of obtaining the vast amount of technical information presented. A limited number of 
copies of the convention transactions are available on a “first come — first serve’’ basis. 
Keep your quality control library up-to-date. Order your copy today! 


HERE IS A LIST OF THE PAPERS CONTAINED IN THE 1961 CONVENTION TRANSACTIONS 


MANAGEMENT 

How to Evaluate a Company's Quality Con 
trol Need 

Quality Cost Control 

Quality and Reliability Management 

Total Quality Control in Smaller Industries 

A Challenge to Labor and Management 

Breadth or Depth, Training for Quality Con 
trol and Operation Research 

Operations Research in Management 

Process and Quality Control for Manage 
ment 


PRODUCT APPLICATIONS 

Getting Started in Statistical Quality Con- 
trol 

Benefits of Quality Control Inputs in Prep- 
aration of Specifications 

Why Quality Requirements Must Be Up- 
graded 

Some Recent Developments in Process Con- 
trol 

Statistical Methods for Ceramic Process 
Control and Experiment Planning 

An Introduction to Cumulative Sum Charts 


TEXTILE 

Variations Flow Analysis for Process Im- 
provement 

A Practical Analysis of a Successful SQC 
Installation in High Quality, High Style 
Garment Manufacturing 

Moisture Control in the Cashmere Industry 


QUALITY CONTROL TRAINING 
SQC Training for the Chemical Industry 


NON-PRODUCT APPLICATIONS 

SQC Methods in Telephone Transmission 
Maintenance 

Measuring Relay Contact Erosion 

New Departures for Operations Problems 





Bayesian Decision Theory and Statistical 
Quality Control 
Work Sampling 


RELIABILITY 

Management's Challenge for Product Re- 
liability 

How RCA Meets AGREE Test Requirements 

Reliability—A Management Problem 

Reliability Requirements in Part Specifi 
cations 

Effective Quality Control Increases Polaris 
Reliability 

Quality Control and Reliability Organization 
—A Professional Approach 

An Adaptation of the MIL-STD-105B Plans 
to Reliability and Life Testing Applica- 
tions 

Which Road to Satellite Reliability 

Reliability Instrument Panel 

Myths & Realities in Reliability 

Electronics Reliability—A Mechanical Prob- 
lem 

Optimization of Equipment Effectiveness 


DATA PROCESSING 

Computing Equipment Used for Statistical 
Studies in the Metals Industry 

Mechanized Retrieval of Scientific Infor- 
mation 


VENDOR-VENDEE 
Do You Make These Quality Control Mis- 
takes in Buyer and Seller Relations? 


MILITARY 

A Contractor Writes a Military Specification 

MCTSA Seeks Quality with Confidence 

Signs of our Time Which Forecast Quality 

Navy Progress in Quality Control and Reli- 
ability in 1960 

Qualifications for Military Quality Control 
Personnel 


PRACTICAL APPLICATIONS 

What's the Difference? 

Practical Application of Normal Probability 
Paper 

Choosing a Sequential Test 

Test Performance Charts 

Industrial Application of Non-Parametric 
Statistics 

Keep It on the Square 

Short Cut Statistical Methods as Applied to 
Certain Reliability Problems 

Hunting and Taming the Wild Observation 


RESEARCH AND DEVELOPMENT 

Designing Valid Experiments 

Response Surface Techniques as a Statis 
tical Approach to Research and Develop- 
ment in Ultrasonic Welding 

Quality Control in Research and Develop- 
ment 

Controlling Quality in the Production Engi- 
neering Climate 


SENSORY QUALITY CONTROL 

A Quantitative Approach to Classification 
of Characteristics 

Subjective Product Evaluation Methods 

Putting the Senses to Work in Quality 
Control 

Statistical Aids to Visual Inspection 

Value Analysis and Engineering 


INSPECTIONEERING WORKSHOP 

Organization of the Inspection Function 
for Maximum Effectiveness 

The Inspection Engineering Approach 

A Survey of Visual Inspection 

Dial Indicator Service and Cost Control 

Dial Gage Maintenance, Repair & Calibra- 
tion 

Cost Control and Quality Control of Dial 
Indicators 

Men—Civilization—Measurement 





ASQC members are entitled to a 20% discount 
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The Human Equation in Quality Control Slicing the Pie Advanced Trends in Electric Gaging 

ASQC, 161 W. Wisconsin Ave. 8-61 
Milwaukee 3, Wis. 

ne copies of the 1961 Annual Progress with the Society and the field of 
Convention Transactions at $5.00 per copy. quality control by enlarging your technical 
ioe onion and practical knowledge. 
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NEW AMERICAN STANDARDS 


The work of the Standards Committee of ASQC has resulted in the revision of several American War 
Standards (Z1.1-1941, Z1.2-1941, Z1.3-1942). These war standards have been revised, rehashed, and 
revised again. ASQC circulated these revised standards in a survey of organizations having a substan- 
tial interest in quality control. After further review of the war standards, in light of knowledge gained 
from the survey of industry, ASQC submitted the standards to the American Standards Association 
for approval as American Standards. The American Standards Association approved the standards as 
American Standards on November 21, 1958. . . 


. and now they are available for you! 


ASQS Standard B1-1958, “Guide for Quality Control” 


ASQC Standard B2-1958, “Control Chart Method of Analyzing Data” 


These are revisions of AWS 21.1, Z1.2-1941, and have 
been approved as ASA 21.1, Z1.2-1958. 


Available in 28-page covered volume........ $2.25 


ASQC Standard B3-1958, “Control Chart Method of Control Quality 
During Production” 


This is a revision of AWS Z1.3-1942, and has been 
approved as ASA 71.3-1958. 


Available in 36-page covered volume ........ $2.50 





ASQC, 161 West Wisconsin Avenue 8-6 
Milwaukee 3, Wisconsin 


Please send me the following: 


| 
| 
| 
| 
| 
| 
| 

MAIL 
. copies, ASQC Standard B1-1958, B2-1958 

| (ASA Standard Z1.1, Z1.2-1958) @ $2.25 per copy 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


. copies, ASQC Standard B3-1958 
(ASA Standard Z1.3-1958) @ $2.50 per copy COUPON 
Enclosed is amount to cover the above order. 
Name es Serge ere eed oo ar ern | | 
| TODAY! 
Address Theses sre an edge ; 
| 
City. hemes 5 th is M7 ttre a4e «ores | 
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From the Serap Box 


IRVING W. BURR, Editor 


Purdue University, Lafayette, Ind 


WHAT KIND OF PEOPLE? 


The subject, What Kind of Peo- 
ple, is one which should be dealt 
with frankly in order to have sta- 
tistical quality control attain the 
professional rank it deserves and 
to maintain the rank once it is at- 
tained. The content of this article 

of a highly controversial nature 
The purpose is to stimulate self- 
evaluation for those entering the 
field of SQC and for those veterans 
with varying degrees of service 


Classification 


People in this discussion are 
those SQC personnel in industrial 
plants. It is in the manufacturing 
industries 
most economic good and must con- 
tinue to do so. Also, the majority 
of the membership in ASQC is in- 
dustrial; therefore, what best ap- 
plies to the manufacturing indus- 
ies will act for the good of the 
ASQC membership. There 
are two broad classifications fo1 
industrial SQC people 


entire 


a) Persons trained and skilled in 
another’ specifi field such a 
Chemical Engineering, Mechani 
cal Engineering, Tool Designing, 
and for that matter, Office and 
Management people, but who ap- 
ply SQC techniques in their work 


b) Persons who apply SQC tech 
niques solely, although they may 
be trained and skilled in another 
specific field 


To reduce this distinction to a com- 
mon denominator 


(a) Those who earn their take-home 
pay from a manufacturing con 
cern for services rendered other 
than SQC 

b) Those who earn their take-home 
pay for services rendered in SQC 
The future of SQC will be de- 

termined by the second group 

These persons have studied the 

principles of SQC and have ac- 

cepted them as sound. However, 
they have gone beyond this. They 


ASQC LCS Codes 331 :60;70:400 
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where SQC does the 


ROBERT M. HOFSTEAD 


Bristol Laboratories, Syracuse, N.Y. 


have taken action. They have made 
the extremely important decision 
to accept SQC as their profession 
Immediately these people can be 
classed as “hungry SQC workers.” 
heir thinking and behavior differ 
greatly from those persons who 
re “friendly” to SQC 


Recognition 


SQC recognition has come about 
through the hard work of a rela- 
tively few individuals with initia- 
tive, foresight, and through mili- 
tary necessity. It should have sur- 
prised no one when the ever-pres- 
ent “opportunist” 
population climbed aboard a po- 
tential gravy train. However, the 
great majority of people connected 
with SQC are sincere individuals 
who work hard at the task of ap- 
plying what they know about the 
science of SQC. As in any field of 
endeavor, people meet with differ- 


segment of a 


ent degrees of success 


What Kind Of People Will 
Be Most Successful In The 
Profession Of SQC? 


All the attributes which are ne- 
cessary for success In any other 
A few are intel- 
common 


field are required 
ligence, perseverance, 
a sense of humor, etc. How- 
these requisites is 


sense, 
ever, beyond 
one much more intangible. This is 
the ability to think statistically 
Everyone, most likely, is born with 
some ability to think statistically 
It can be compared to musical 
ability, mathematical ability, ath- 
letic ability, and mechanical abil- 
itv. The hard truth is that just as 
everyone cannot be a_ successful 
musician, mathematician, athlete, 
or design engineer, neither can 
everyone be successful in the field 
of SQC. As with all the aforemen- 
tioned capabilities, by sheer effort, 
one may develop beyond his innate 
capacity. Many have done this in 
SQC. In the end, the measure of the 
ability to think statistically is per- 
formance. 


What Kind Of People 
Perform Best in SQC? 
The people that have great con- 
fidence and the people that are 
highly competitive perform best in 
SQC. If a person does not firmly 
believe in SQC he should not enter 
the profession. There are many in- 
stances where persons have pro- 
fessed belief and have attempted 
to apply the methods. They have 
failed. An analysis of the situation 
showed they were merely paying 
“lip-service.” Actually, if they had 
not run x number of routine op- 
erations during the working day, 
or copied y pages of recent infor- 
mation to be joined to past per- 
formance, a wave of insecurity 
would engulf them and they would 
feel unworthy of their pay check 
This situation could arise because 
the person has not considered SQC 
as a professional service. An ex- 
cerpt from a paper''’ has value 
along these lines 
I think that all the signs show 
that statistical quality control o1 
quality control taken as a profes 
sion, has decided to become a 
profession and to go through the 
front door of industry rather than 
through the back door. It appears 
to me that signs of the forthcom- 
ing profession in quality contro] 
are already with us. You know, 
in my field we believe that a pro- 
fession has certain marks. If it 
does not have these marks it 
probably is not a profession—it is 
a trade. These marks of a profes- 
sion that seem to apply to quality 
control today, seem to be these 
First, it has a body of organized 
knowledge that is intellectually 
communicable. A trade is gener- 
ally marked by the development 
of skill by doing the job over and 
over again. A_ profession is 
marked by the intellectual com- 
municability of the subject matter 
Statistical quality control seems 
to me to have the first mark of a 
profession 
Not only is confidence in the 
value of SQC necessary, but the 
person must have self-confidence 
The SQC man must make decis- 
ions. He must make these decisions 


37 





based on probability in its complete 
meaning in a manner which will 
create a minimum of doubt In the 
minds of those concerned with the 
problem. Confidence instills con- 
fidence and this is necessary. Alte! 
a pnase of SQC is initiated in a de- 
confident 


partment decision 


must be made by the operating 


tion), yet the patronal relationship 
will still be discernible. In many 
instances associates in other pro- 
fessions are quick to discover that 
there is something new in the 
SQC approach to their problem 
In fact, very often they see an 
immediate use of a_ technique 
which will show them to be 


proposing corrective action. In all 
industrial plants there is depart- 
mental balance. There is a “live 
and let live” relationship regard- 
less of what seems to be constant 
undeclared warfare. When this 
balance is disturbed by a third 
party, it certainly is a situation fo! 
only the confident and the com- 


perse el there is delay, con- correct and Joe Doe of another! petitive 
ference, dismay. and if a recall i department to be absolutely wrong , 
not made, the quality control ap- If such a convert were asked (soon Conclusion 
plication may disappear. Ration- enough thereafter) if the SQC man Not everyone is qualified innate- 
alization on the part of the operat- was worth his salary, he would ly to be succesful in the profes- 
ing personnel will follow which unhesitatingly say “Of course! sion of SQC. Personal attributes are 
can result in additional harm to with fanfare. The experienced required beyond mere training and 
the SQC man who initially had hi know such a breed are not con- experience just as is the case with 
foot in the front door tant backers to the thinking of other professional fields. Thought 
A high degree of competitive SQC. The thinking is not of that hould be given to this situation in 
pirit is necessary to perform suc- nature. It has no favorite people eadiness for the future when 
cessfull 1 SQC. Other profession [It deals objectively with facts and formal education (e.g. QC Engi- 
uch as Chemical Engineering. Me- ilculated figures. The SQC man neering) is available in our uni- 
chanical Engineering. Chemistr’ nust constantly compete, as a non- versities 


etc. are openly accepted profe combatant, for better quality at 

ions. Their place in the pattern of lower cost References 

industrial life unquestioned An example of the statistical 1. Paul J. Mundie, “The Human 
This is not entirely the case witl pproach to a problem showed the Factor in Quality Control,” QC 
SQC. SQC people who have close- production department’s process to Conference Papers 1952, Sixt! 
ly associated daily in their re- be less variable than the analytical Annual Convention 

pective alt mine” with high cal- department’s potency determina- 2. Robert M. Hofstead, “Reducing 
ibre men in these professions will tions. The statistician, having es- The Effect Of Process And Test- 


The tablished the existence of this sit- ng Variabilities,” QC Confer- 
f the plant may back ence Papers 1951, Fifth Annual 


SQC 100 percent (by their defini- the exercise of all due caution in Cr 


agree with thi 


management o 


point of view 
uation, will reap full reward from 
nvention 
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the journal of statistics for the 
physical, chemical and engineering sciences 


Make it a part of YOUR technical library 
co-sponsored and published quarterly by 
ASQC and ASA 
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Call to Authors 


16th Annual Convention 
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Fractional Factorial Designs 
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Partial Confounding in Fractional Replication 
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A General Simulation Progranime for Batch Chemical Plants 


The Convention Program Committee is soliciting 
contributed papers. If you are interested in pre 
senting a paper, please send a 100 word abstract 
(five copies) to the Committee by Oct. 1. The com 
plete paper ready for review by referees should be 
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correspondence, and complete papers are to be 
sent to Michael J. O'Callaghan, chairman, Conven 
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LIVERMONT 


TORQUE-LIMITING SCREWDRIVERS 
FOR PRECISE TORQUE CONTROL 



















MODEL CAL-30 


Mode! CAL.30 meets requirements of MiL-H.26497 
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for quick. easy reading Disappearing thumb screw 
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MODEL PM-5 


The Livermont PMS screwdriver is designed for elec 
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BOOK REVIEW 


Charles R. Hicks. Editor 


Purdue University, Lafayette, Indiana 





STATISTICAL THEORY AND 
METHODOLOGY IN SCIENCE 
AND ENGINEERING by K. §S 
Brownlee, Published by John Wiley 
& Sons., N. Y., pages v-570, $16.75 
Reviewed by Dr. C. K. Tsao, De- 
partment of Mathematics, Wayne 
State University 


This text, as the author states in 
his preface, is “for students in the 
experimental sciences and partly for 
statistics majors, the main objective 
being to give both groups some facil- 
ity and self-confidence in the actual 
use of statistical methods.” 


Chapter I introduces mathematical 
ideas, such as the concept of sample 
pace, probability, distribution fun 
tions, Mean, variance, covariance and 
correlation coefficient. Chapter II 
introduces statistical ideas such as 
principles of point and interval esti- 
mations and principles of hypothesis 
testing The following chapters 
(Chapters 3-19) contain essentially 
(as usual) some detailed elaborations 
and specific examples of the first two 
chapters. The headings of these chap- 
ters are: Problems Involving the Use 
of the Binomial Distribution; The 
Hypergeometric and Poisson Distrib- 
utions: The X* Distribution, the 
Multinomial Distribution, and Con- 
tingency Tables; Some Tests of the 
Hypothesis of Randomness: Control 
Charts: Some Nonparametric Tests; 
The Partitioning of Sums of Squares; 
Tests for Equality of Variances and 
Means; One-Way Analysis of Vari 


ance; Simple Linear Regression: The 
jivariate Normal Distribution and 
the Correlation Coefficient; Two- 
Wav Analysis of Variance; Three- 
Way and Four-Way Analysis of Vari- 
ance; Partially Hierarchical Situa 
tions; Some Simple Experimental 
Designs; Regression in Several Inde- 
pendent Variables; The Miultiple- 
Regression Approach to Analysis of 
Variance; Topics in the Design of 
Experiments 

The book is written with good care 
and is provided with many sets of 
problems (though not quite enough 
for average students). Analysis of 
variance is one of the major subject 
matters in this book. It can be 
recommended as a_ textbook for 
science and engineering students 
(The instructor should elaborate 
some definitions and concepts, as is 
necessary in certain cases.) 


WORK SAMPLING FOR MODERN 
MANAGEMENT by Bertrand L 
Hansen, Prentice-Hall, Inc., Engle- 
wood Cliffs, N. J., 252 pages Re- 
viewed by Stephen J. Adams of 
Wolverine Tube, Division of Calu- 
met & Hecla, Inc., Allen Park, Mich 

This book is devoted to the appli 
cation of sampling for improving 
work efficiency. It is written at an 
easy-to-read pace and requires no 
prior training in statistical meth- 
odology 

The text is divided into three parts 
and interspersed with easy-to-use 
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For further 
day courses 


Mathematics, Carnegie Institute 





Carnegie Announces September-May Courses 


During the coming academic year Carnegie Institute of Technology 
will offer, in its evening program, 
Probability and Mathematical Statistics, Experimental Design, and 
Quality Control and Industrial Statistics 

The courses will meet one evening a week, Wednesday, Thursday, 
and Friday evenings respectively, 7:30-10:30 p.m 
Registration for the courses will be Sept. 19, 20 from 6:30-9 p.m 
information regarding graduate and 


write to Professor Edwin G 


Notice of Copyright Disclaimer 


The i5th Annual Convention Transactions copyrighted by ASQC 
ontain a number of papers by members of the U.S. Department of 
Defense. Reproduction in whole or in part is permitted for any pur- 
pose of the United States Government. Any other reproduction may 
not be made without permission of the copyright holder or the cog- 
nizant Bureau of the Department of Defense 


two-semester credit courses in 


September, 1961 


undergraduate 
Olds, Department of 


Technology, Pittsburgh 13, Pa 
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work sheets, alignment charts, tally 
sheets, random number tables and 
standard computation forms 


Part 1, consisting of 113 pages, 
intended for those unfamiliar with 
the technique of work sampling. The 
author goes into detai! in the prepa! 
ation of a study in its entirety and 
illustrates the methodology wit! 
examples and applications in Quality 
Control, Inventory Valuation, Cost 
Control and Audit Verification 


Part 2, consisting of 63 pages, de 
scribes case histories contributed by 
arious authors dealing with appli 
cations in maintenance, clerical ac 
ivities, data collection, materials 
1andling, research and direct labor 
Also described is the use of phot 
graphic work sampling, a new cos 
control technique 

Part 3, Appendices, includes th: 
theory anc principles of work sam 
pling. The section dealing with Ran 
dom Time Sampling to Cost Esti 
mates and Control is especially well 
covered from a statistical and mathe 
matical standpoint 

The addition of Work Sampling to 
the required reading of administra- 
tive quality control personnel is 
highly recommended to supplement 
their backgrounds as supervisors 


+ 


STATISTICS AN INTRODUC 
TION, A Wiley Publication in Math- 
ematical Statistics, Fraser, D.A.S., 
John Wiley and Sons, New York: 
Chapman and Hall Ltd., London; 
1958. ix + 398 pp. $6.75 Reviewed 


by B. V. Sukhatme, Statistics De 
partment, Michigan State Univer- 
sity 


This book is designed for a two 
semester course in mathematical 
statistics for students with one year 
of calculus. There are in all sixteen 
chapters, the first six giving in clear 
and straight-forward manner the 
material on probability theory, prob- 
ability distributions and their char- 
acteristics which is now a fairly well 
established sequence to be found in 
many of the textbooks that are 
available. The book differs from the 
existing textbooks in that the author 
has given it a modern touch by in- 
cluding some material on more 
recent developments in. statistical 
theory which is not to be found in 
any textbook written at this level 


Chapter 7 on sampling from finite 
population gives good introduction to 
analysis of variance while Chapter 8 
is devoted to linear transformations 
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ind solutions of linear equations 


These topics are very rightly empha- 
sized and also treated well 

Chapters 9 and 10 give introduc- 
tory material on estimation and test- 
ing of hypothesis. The author has 
attempted to give a modern touch to 
the book by including Blackwell's 
theorem and has taken pains to 
emphasize the method of least 
squares 

Chapter 11 discusses the method of 
estimation by confidence interval 
The discussion on fiducial inference 
could have been avoided without 
disrupting continuity of thought 

Chapters 12 and 13 on regression 
analysis and factorial designs are 
well written and likely to be most 
useful to students. The last two 
chapters dealing with sampling in- 
spection, sequential analysis and 
nonparametric tests are too brief to 


serve any useful purposs 


On the whole, the book is well 
written though at times, new ideas 
such as conditional probability, inde- 
pendence of several events, etc., are 
introduced in a rather unsatisfactory 
manner. The notation is standard 
and clear 

The book gives a large number of 
exercises at the end of each chapter 
which will be of great help to stu- 
dents in understanding the theory 


l 


Except for the minor drawbacks 
pointed above, this book is a good 
addition and is likely to be appreci- 
ited by students for whom it is 
lesigned 
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George Washington University Course 
Includes Measuring the Infinitesimal 


Interference fringes, formed by the green-colored radiation of an 
isotope of the liquid metal mercury, appear as dark fuzzy shading 
along the edges of the white concentric rings 


The particular isotope (atomic mass 198) is stable and is created 
in this case by the transmutation of gold, the reverse of the medieval 
dream of the alchemists. The gold is bombarded in an atomic pile by 
heavy subatomic particles without electrical charge, called neutrons 


The minute fringes that result from the interference of light-waves 
radiated from the mercury isotope are uniformly stable and are used 
as a standard of length accurate to one part in a hundred million 


The system of using these fringes as a basis for such precise linear 
measurements was developed by Dr. William F. Meggers, U.S. Na 
tional Bureau of Standards. Although the reddish orange light from 
another isotope, Krypton-86, is now used as an international standard 
of length, the mercury-isotope, in glowing lamps, is used throughout 
the world as a working standard 


Industry representatives will be brought up to date on such de 
velopments in the science of metrology (measurement) during a 
summer course offered by the George Washington University Center 
for Measurement Science, Washington, D.C., Aug. 14-25. The course 
will program a full schedule of classes from 8:30 a.m. to 4:15 p.m 
daily. Subjects to be covered include “Design of Experiments” and 
‘Time and Frequency Measurements.” 


} 


Instructors for the classes will be drawn from the George Wash 
ington University faculty, the National Bureau of Standards, Johns 
Hopkins Applied Physics Laboratory and the Weinschel Engineering 
Company. Laboratory sessions will be under the auspices of the 
Bureau’s educational committee 

The Center, established last fall with the support of the National 
Bureau of Standards and The Martin Company of Baltimore, Md., 
was formed to meet a vital gap in America’s scientific educational pro 
gram in metrology. The first classes were held in February at the 
University campus 

Admission to the program will be limited to persons currently 
employed in the field or possessed of at least a bachelor’s degree with 
a good working knowledge of algebra and trigonometry 
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What's New? 


R01—A new rie o! Randor Ni 
sou nict provide ranas 
vnhite me ‘ vith Gau in a I 
tude distribution has been announ 

ed y H. H. Scott In The unit 

: ‘ ta ocket Io! both tal = 

ara consol power input and 

indom noise output. Random nois« 


ecirica 


used for approximating ¢ 
gnals and disturbance sounds, an 
bration or both general inve 
ation and environmental testin 
The new 812, 813 and 814 rana 
noise source are an 
choice for those applications in sys- 
ten and laboratories where the 


of instruments like 


economica 


ophistication 
the H. H. Scott 811B Random Nois« 
Generator is not required. The 812 
series provides random “white” nois¢ 
with true Gaussian amplitude dis- 
tribution where a limited degree « 
flexibility is required. By use of tw« 
3 position frequency cutoff switches 
nine selected frequency ranges 0 
noise are available. The 812-1 is 
designed primarily for vibration 
work, while the 812-2 is useful for 
frequency investiga- 
models of the 812 
incorporating any three 
lower and upper cutoff frequency 
from 3c to 50 KC are available. The 
813 series of Noise Sources provides 
output in any single fixed frequency 
range desired (within 3c to 50 KC) 
with a cutoff rate of 6 or 12 db per 
octave. Output will vary from lv 
RMS to 3v RMS depending on the 
frequency range selected. The 814 
series of Noise Sources are engi- 
neered and produced to order. They 
provide a noise output with shaped 
spectrum for simulation of specifi 
noise environments. The 814 will 
find application in telephone line 
testing telemetering probability 


generation, acoustic analgesia, pro- 


‘ 
| 


general audi 
tions. Specia 
selected 


duction component testing, creating 
peech interference and 
signals, and simulating ambient sea 


masking 


noise 
* * . 

806—One of the problems in inspe« 
tion and assembly of small part 
the transfer of the salts, acids and 
moisture of perspiration to polished 
machine surfaces. A barrier cream, 
“Kerodex” 71 is now being used to 
prevent this. The cream, which 
water-repellent, is applied to the 
hands and effectively prevents the 
transier of perspiration moisture to 
handled parts. Acting like am invisi 
ble glove, the cream is greaseless 
tainless and will not affect ma 
terials or surfaces Kerodex” 71 has 
i wide use in industry generally to 
protect against all liquid irritants 
as acids, alkalis, etc. Used in inspec 
tion and assembly routines, it guards 
expensive pieces against hand moi 
ture 
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811—A new system for high speed 
testing of electronic components has 
been introduced by General Pre- 
cision’s Librascope Division. The 
system, called SATE for Semi-Auto 
matic Test Equipment, is designed 
to replace the tedious manual testing 
now necessary to provide component 
reliability. SATE will evaluate com- 
ponents for combinations of ten pa- 
ameters and accept or reject each 
at a machine rate of 1800 compo 
nents per hour. SATE is priced at 
between $16,000 and $20,000 depend 
ing on the number of plug-in mod 
ules specified by the customer. Each 
module in the electronic console con- 
trols one of ten test stations in the 
mechanical handling 
modules contain binary-type logic 
circuitry for making go/no-go de- 
cisions.. Each module is_ provided 
with controls for setting test condi 
tions and establishing parameter 
imits. An operator inserts compo- 
nents in a revolving table in the 
mechanical handling 
table carries the component to eat 
of the ten test stations. At each sta 
tion the component is tested 
different parameter and is auto 
matically rejected if it fails to meet 
predetermined limits. Design of the 
nechanical handling 
vides for the testing of devices wit! 
ten terminals or less. Plug-in m« 
ar circuitry incorporated in the de 
sign of SATE permits flexibility ir 
application for immediate uses and 


in the state- 


console The 


console ine 


console pro 


idaptation to changes 
yf-the-art in the electronic comvo 
nent industry. SATE automatically 
performs a continuing self-checkin 
function during operation to insure 
testing accuracy 


ROY A. WYLIE, Editor 
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807—In effect a 360-sided optical 
polygon, a new Milichex Model 
MOX-3600, provides users with a 
multi-purpose tool for optically 
checking alignment and angular 
spacing in any multiple of full de- 
grees. The Model MOX-3600 is a 
compact, high-precision indexing de- 
vice with an optical mirror mounted 
on its rim. It is accurate to within 
0.000012 inch at 20-inch diameter 
When used with an autocollimator or 
similar optical sighting device, the 
optical polygon provides an accurate 
mirror surface which reflects the 
projected image of the sighting de- 
vice’s cross hairs. The amount of de- 
viation between the reflected image 
and the graduated cross hairs in the 
sighting device gives a geometric 
check on misalignment, parallelism, 
angularity, etc. Featuring versatility 
of use, the Milichex Model MOX- 
3600 optical polygon is ideal for 
shops having a large variety of op 
tical checking needs. It replaces any 
conventional multisided polygon di- 
visible into 360 degrees. The Model 
MOX-3600 can be used in inspec 
tion, manufacturing or in the field 


7 * * 


808—The Rauland Corporation has 
announced a new gamma ray imag 
ntensifier system that detects mi- 
nute flaws in four inch thick steel 
and other dense objects and projects 
images of the flaws on a TV screen 
Used in conjunction with the Picker 
Orthicon Camera and “Cyclops” Co- 
balt 60 unit, the new Rauland inten 
sifier tube will permit an assembly 
line-type of continuous inspection 
of dense materials, which hereto- 
fore could be inspected only by 
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gamma ray photographs, and of 
other materials which could not be 
inspected without destroying them 
Gamma rays produced by a dime- 
sized piece of Cobalt 60 can pene- 
trate dense materials better than 
room-sized X-ray machines. Thei1 
energy is so great that before the 
Rauland tube was developed. t 


could not produce a satisfactory in 
age on a conventional fluoroscops 
In operation, gamma rays from the 
Cobalt 60 are directed through the 
material being inspected to a thin 
metal plate at one end of the new 
Rauland tube. Here some of thei! 
energy s transferred to electrons of 
low enough intensity to produce a 
fluoroscopk mage, which is intensi 
fied by the tube to produce a picture 
at the other end about 1000 times 
brighter, sufficient to provide a clear 


picture on a remote TV screen or to 
be viewed directly through an opti 
} 


al systen 
*. o * 


802—Freezing Point Standards, fur- 
nished with National 
Standards certified freezing 
samples, are being 
Ten ptron Inc The 


vides an 


point 
introduced by 
apparatus pro- 
accurate and convenient 
means of reproducing primary and 
secondary points in the Internationa 
temperature Scale for the calil 


ration 


Successtul 
ision 


Superv 
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Bureau of 





of temperature devices 
Temptron’s Freezing Point Standards 
are designed to utilize the methods 
specified in Section 3.1 of NBS Bul- 
letin 590, “Methods of Testing 
Thermocouples and Thermocouple 
Materials.” The Freezing Point Stan- 
dards are shipped complete and 
ready for use with the certified metal 
amples contained in ultra - pure 
graphite crucibles and hermetically 
sealed to prevent contamination 
Additional features include auto- 
natic temperature control, rapid 
warm-up, long 


sensing 


freeze-out time (15- 
20 minutes), and simplicity of opera- 
tion 


* * * 


803—The Webber Gage Company 
announces the development and pro- 
duction of two new series of their 
Croblox (solid chrome carbide) Gage 
Blocks. One series known as “Thin” 
blocks has been planned to meet the 
specific needs of the many manufac- 
turers who produce miniature pre- 
cision parts. The 28 Croblox “Thin’ 
set includes blocks ranging from 
0.010 inch to 0.090 inch in A+, AA, 
and Laboratory Master 
Another Croblox series includes two 
sets, one of 11 and another of 21 
and is available in five millionths 
and ten millionths steps, in Labora- 
tory Master grade. All blocks are 
rectangular style. Individual Croblox 


accuracies 


— 
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“SUCCESSFUL SUPERVISION” " 


blocks are available from these sets 
in sizes ranging from 0.100 inch to 
0.100005 inch, and 0.1000010 inch, etc 
through 0.1001 inch in Laboratory 
Master grade. A feature of the 21 
and 11 block sets is that the linearity 
of the scale on electronic compara- 
tors or other instruments can be 
checked in five millionths or ten 
millionths steps to an accuracy of 


less than one millionth of an inch 


. . 7 


810—The firm of Dr. Lehfeldt & Co., 
Heppenheim, West Germany, an 
nounces the development of new 
equipment for the ultrasonic testing 
of wire. The Lehfeldt equipment pe: 
mits the detection of inclusions, as 
well as cracks running in any direc 
tion, in one operation. Flaws and 
other discontinuities as small as ten 
percent of diameter of fine wire can 
be detected with great accuracy. The 
design of the Lehfeldt equipment ha 
overcome the problems of sound 
coupling between transducer and 
wire by using a liquid meniscus 
formed over an opening. Since there 
no longer a mechanical coupling 
involved, wire can be 
drawing speeds of up to 200 feet per 
minute and more. The entire opera 
be automatized by the use 


of additional equipment, also avail 


tested at 


tion can 


al 


| ee 


KIT . 


® MOTIVATION 

® QUALITY AND SERVICE ry 
® LINE-STAFF RELATIONS 

® 50 PAGE PLANNING GUIDE . 
® THE SIX BASIC PRINCIPLES 

® FACTS AND FORECASTS 

® COST AND WASTE CONTROL , 


Elliott Service Company, Inc . 


al ‘ 
7 i 
Department 8, Mount Vernon, N. Y 
Please provide me with a free copy of ‘Successful Supervision.” j 
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804—A new differential AutoAnalyz 
er for continuous chemical analysis, 
with automatic blank or interference 
ompensation, that can detect trace 
naterials down to parts per billion 
with an accuracy of one percent 1 
announced by Technicon Controls 
Inc. Providing dependable analysis 
with exact reproducibility, the Tech- 
nicon AutoAnalyzer automates all 
steps of a chemical analysis now 
performed manually and integrates 
them into a continuous flow systen 
The instrument system automatically 


measures, mixes, purifies, processe 

compares and records, and runs 20 
40 or 60 complet tests without 
human supervision. A_ differential 


colorimeter automatically cancels out 
high blanks or olored 
which interfere with an analytical 
A two-position sw tch per- 
differential 
colorimeter or two separate colori- 
meters. By untreated 
sample (reference) to one flow cell 


Sarl ples 


reading 
mits use as either a 
feeding an 
and the sample to be analyzed to 
another, the dual colorimeter pro- 
vides a reading which is the true 
value equivalent of the treated minus 
the untreated sample. Operated as 
two individual dual-beam colori- 
meters in the same housing, the unit 
permits each channel to operate 
independently of the other. Each 
measures the output ratio of sample 
vs. reference recorded in terms o 
optical density. Selenium photo-cell 
are used for 400-650 mu. wavelength 
Hermetically sealed pail 
for sensitivity 


‘ 


range 
they are 
spectral response, and temperaturs 
coefficient. For wavelengths betweer 
600-950 mu., silicon photo-cells art 
employed. AutoAnalyzers are avail- 
able for single or multiple compo- 
nent determinations, for laboratory 
or plant use. Among the host of 
materials analyzed by the Technicon 
system are cyanides, silica, phos- 
phates, iron, chloride, sugars, alumi 
num, sulfates, copper, et« 


matched 


812—Production of Model 150-HLA 
T, a versatile, new precision vibra 
tion fatigue testing machine designed 
for pilot, spot or production line 
testing of electronic, electrical, op- 
tical and mechanical equipment, ts 
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announced by All American Tool 
Mfg. Co. Built to conduct gruelling 
vibration tests calling for a broad 
inge of frequencies, the Model 150- 
HLA-T « xposes hidden defects by 
ubjecting equipment weighing up 
to 150 lbs to extremes of horizonta 
vibration far more severe than ac 
tual service conditions normaily im 
pose. Mode! 150-HLA-T has an ove! 
load safety factor of 50 percent and 
operates on selected cvcles ol 
frequency band of 


Acceleration and 


through the full 


deceleration are electronically con 
trolled. The new unit, like other All 
American testing machines, meet 
government pecification It 18 x 
21 inch table area, 26 x 48 inch base 
and 13% inch overa height adapt 
t very Ve to mited pace irea 





809—T he Micro-Sure Dial 
Indicator represents a new concept 
in indicator mechanism design. By 
eliminating the conventional rack 
and pinion and incorporating a new 
type of motion transfer arrange- 
ment, the Micro-Sure Indicator is 
able to provide high magnification 
(0.000050 inch grads.) over the full 
AGD range with two to four times 
the calibration and repeat accuracy 
of conventional indicators. The new 
design also prevents stem bushing 


Federal 


wear from having any effect on ac 
curacy of the indicator and permits 
cleaning to be performed in one 
tenth the time normally required 
Because the mechanism follows the 
plunger motion, instead of being 
driven by it, the indicator has posi 
tive protection shock in 
either direction. Micro-Finish of cri- 
tical surfaces reduces friction to %4 
that of conventional indicators. The 
high degree of precision made possi 
ble over the full AGD range, plus 
the protection shock and 
wear, permits the Micro-Sure Indi 
cator to be used for production gag- 
ng in applications which normally 


more elaborate measuring 


against 


against 


aevices 





805—The new ADCO transistorized 


cable tester makes cable testing as 
simple as testing a tube, and pro 
vides digital readout. The Mode! 50 
quickly, accurately, and automatik 
ally examines each wire individual 
ly for faults. Leakage and short cil 
cuits between conductors resulting 
from defective insulators, improperly 
connected wires, cold solder joints 
or damaged wires are located. De 
viations or resistance to 0.1 ohm for 
continuity and leakage up to 100 
megohms are detected. The accepted 
or rejected wire is identified through 
a clear digital readout. Sequencing 
on this rugged instrument is either 
manual or automatic, adjustable to 
a maximum of one circuit per second 
The Model 50 handles 50 or more 
conductors with provision for un- 
limited combinations of wiring, cable 
connectors or terminal lugs 


New Literature 


83l—Accurate, simple and quick 
measurement of the largest hole in 
a filter element can be made with 
the Bubble Point Test Stand de- 
scribed in Bulletin A-11 available 
from the manufacturer. The test 
stand is used to detect damage or 
otherwise imperfect filter elements 
prior to installation in an aircraft, 
missile or ground system 
* . * 

832—The 1961 Hewlett-Packard cat- 
alog of electronic test instruments is 


INDUSTRIAL QUALITY CONTROL 





now available. This 220-page catalog 
contains complete listings, descrip- 
tions and specifications of the more 
than 400 test instruments offered by 
Hewlett-Packard Company. It also 
includes a 16-page descriptive list- 
ing of the special systems and in- 
strumentation produced by the com- 
pany’s Dymec Division 


- * - 


833—A 12-page brochure on the 
Schlumberger NMR (nuclear mag- 
netic resonance) Analyzer and its 
applications is now available. The 
brochure is illustrated with diagrams 
and charts, discusses the basic prin- 
ciples of nuclear magnetic resonance 
analysis, and covers a variety of 
product quality control, process con- 
trol, and research uses for Wide 
Line NMR analytical techniques in 
chemical, textile, food, tobacco, pa- 
per, plastics and many other indus 
tries 


* * * 


834—-Two new two-page 
tion sheets describe features and 
technical characteristics of nuclear 
density measuring gauges for pro- 
cessing applications employing pipe 
three inches in diameter or smaller 
Main differences in two gauges are 
methods of creating null measure- 
ment; one uses electrical zero sup 
pression and the other a compensat- 
ing cell. Methods determine meas- 
urement ranges in specific gravity 
units. Literature describes operating 
principles and installation method in 
without enlarged pips 


specifica- 


processing line 
sections 


835—A 12-page bulletin, RF-2-61, 
describes Riehle-Los Hydraulically 
Actuated Fatigue Testing Machines 
Capable of testing material speci 
mens and complete structural com- 
ponents, these machines can also be 
used for conventional static testing 
An optional programmer automatic- 
ally varies load control points and 
frequency. The new bulletin, illus 
trated with full color photos and 
hydraulic flow control charts, con- 
tains complete specification tables 
and descriptions of general purpose 
testing cylinders and accessory con- 
trols , 
. * - 
836—The GKI Model Seven Tape 
Tester is described in a brochure 
now available. The Model Seven is 
designed specifically for testing mag- 
netic tape and is to be used for 
preventive maintenance of magnetic 
tape in computer installations or for 
production testing new tape 
. * * 

837—The Sheffield-Ferranti FI-22 
Coordinate Measuring Machine is 
described in a new four page bro- 
chure. The machine measures the 
distance between holes and surfaces 
in two dimensions (X and Y) to an 
accuracy of better than 0.001 and 
flashes the answers out on two illu- 
minated digital readout panels much 
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like an automobile odometer indi- 
cates the distance a car has traveled 
One of the features of the machine 
is the use of Floating Zeros that en- 
able the inspection operation to be- 
gin anywhere within the 15 x 24 inch 
gaging range 


* * * 


838—A new brochure describes the 
complete line of equipment made by 
Steel City Testing Machines, Inc 
Brinell hardness testing machines, 
Penetrascopes, ductility testers, ten- 
sile and compression testing ma- 
chines, transverse testers, hydrosta- 
tic and pneumatic testing machines, 


proving rings and calibration presses, 


and special testing machines are dis- 
cussed 


839—Publication of a 1961 catalog 
of American Standards which now 
number 1973 has been announced 
by the American Standards Associa- 
tion. The booklet, which is available 
without charge from the ASA, con- 
tains a listing of special publications 
in the standardization field, pam- 
phlets and standards rec »mmenda- 
tions of the International Organiza- 
tion for Standardization and the In- 
ternational Electrotechnical Commis- 
sion. It also has an index to titles of 
American Standards and _ interna- 
tional recommendations. The listing 


of American Standards is broken 
down into the various phases of ap- 
plication, and these include civil 
engineering and construction, me- 
chanical engineering, electrical engi- 
neering, automotive, ferrous mater- 
ials and metallurgy, nonferrous ma- 
terials and metallurgy, rubber, 
chemical industry, textile industry, 
mining, materials handling, nuclear, 
wood industry, pulp and paper in- 
dustry, photography and motion pic- 
tures, acoustics, vibration, mechani- 
cal shock and sound recording, of 
fice equipment and supplies, draw- 
ings, symbols and abbreviations, and 
miscellaneous and commercial stand 
ards. 
* 7 * 

840—The American Society for Test- 
ing Materials has announced that 
the 1960 supplements to the 1958 
beok of ASTM Standards has been 
completed. Each  part-supplement 
brings up-to-date the corresponding 
part of the 1958 Book of Standards 
and the 1959 supplement by includ 
ing new standards and revisions 
adopted in 1960. The book of ASTM 
Standards is published triennially 
with supplements in _ intervening 
years. The book and supplements 
contain over 2700 standard specifica- 
tions, methods of test, recommended 
practices and definitions of terms 
for materials 
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lilustrated 
Mode! 783 02-TORQMETER 


measures from .05 to 80 oz.—inch 
Also available: 


Model 782 GRAM-TORQMETER 


measures from .25 gm-cm to 100 gm-cm 


Mode! 784 POUND-TORQMETER 


measures up to 200 Ib. — inch 


Model 781 GRAM-TORQMETER 


measures from .05 gm-cm to 5 gm-cm 


POWER 








7352 North Lawndale Ave. * Skokie, Illinois 


experienced representation. 
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NOTE: A few choice territories available for 


Static TORQUES of FHP motors, gear-train 
efficiencies, ball bearings, servos, synchros, 
potentiometers, hair springs, and many 
other applications and devices. 


We invite your inquiry for com- 
plete information and prices. . . 
or, send your specifications and 
application needs. 
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Ilustrated 
Mode! 790 
TACHLITE (STROBE-TACHOMETER) 
Self-synchronizing, no drift. 
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nclude 


Data 
describing precise d-c ele¢ 
tance standards is now 
Leeds & Northrup Co 
ectrical standard 

the Thomas-Tvye 
andard with i mea 


new four-page Sheet 
ical resi 
ailable from 
TT r described 
One-ohn 
ured value 
N.BS 


ven to one part pe million 


T y pe Resistance Standard Reich 
instalt-Type Resistance Standard 
econdary tandard d-c resistor 
nercury-cup stand iunts for large 
irrents and secondary-standard a 
resistor The specificatior vf the 
omplete line of standard ve 
na ignificant de gn and manufac 
turing technique are dt bed 
Electrica characteristi ire tat 
ited ind construction feat 

aed 

* * . 

842—A brochure describing the Mod 


ww -cost in 


202 Spectrophotometer, a new 


trument operating in t 


traviolet and visible regi 





electro-magneth pectrun has beer 
pu hed by the Inst t Div 
Perkin-Elmer Corp. The ir 
trument covers the 190 to 390 mill 
nicron region in the ultraviolet and 
the 350 to 750 millimicron region ir 
the visibl The Model! 202. whic 
operate on the opt cal null pring 
pie, feature in automatic gain cor 
tro ysten 1 60° prism for high 
dispersion, and an ac ite phot 
metric performance. Applications in 
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include the 
organics, particularly 
aromatic or heterocyclic compounds 
or other compounds with conjugated 


the ultraviolet region 


analysis of 


bonds, as well as a wide range of 
applications in the visible region 

. * . 
843—A new brochure on suggested 


tandards for black lig quality 
control equipment Nas ust [ 
ued by Ultra-Violet Products 
Recommended tandards in the 

ated with the 
ation of the U. S. Army Corp 
and the U.S. Air Force 


igned to aid in qual- 


een 1s 


Inc 


booklet were formul 
oopel 
f Engineer 


Brow } 


ure Is de 


ty control ol printed « rcuitry, flaw 
letectior eak testing liquid Oxy 
el ervice equipment and othe 
field where black ght being 
ised a i contro 
. . * 

844—Technical Data Sheet =1124-61 
ompletely describes the Sine-Lin«e 
Mods 1124 Involute Checker, whiclt 
ncludes optical setting of the ne 
il » accuracy of the instrument 
ndependent of operator “feel An 
Y can be et within 0.001 inch 
without use of gage block Thi 
lata sheet describes the operation 
of the involute checker and shows 

yw it is applied to rapidly check 
onsistency of form of successive 
teetl The optica vstem has been 
designed as an attachment so it 


1124-C 


Mods 


1124 and 


e used witl 




















DELIVERS ALL THREE 
FOR UNLIMITED USES! 


Precise quality control — the most 
important function of any 
hardness test, is one of the many 
reasons users depend on the King 
Portable! Together with the King 
Brinell Scope, the King Portable 
provides quick readings on almost 
any size or shape of metal in 
practically any location! 
Economical too, because one test 
head can be used in many 
inexpensive adapters 

Get complete information now 
by writing for literature, prices 

and a demonstration. 


TESTER CORP. 
448 N. 13th Street 
Philadelphia 23, Pa. 


world over for accura md dé 


Known the 
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Certain areas open for representatives 


following new litera- 
addressed to 


Requests for 


Inquiries for the 


ture may not be Products 


Education Service literature 


ind payments, when required, should be 
ent t the companies listed below 
. * * 

Screw-Thread Standards for Fed- 
eral Services, 1957, National Bu- 
reau of Standards Handbook H28 
(1957) Part I, amends in part H28 
(1944) (and in part its 1950 Sup- 


plement 


Thi 


issued September 10, 1957 
publication represents the work 


of the Interdepartmental Screw 
Thread Committee, which is spon- 
ored by the Departments of De- 
fense Navy, Air Force and Com- 
merce to promote uniformity in 


standards in the De 
concerned. The handbook 
on the 1933 and earlier re 
ports of the National Screw Thread 
Commission and NBS Handbooks H 
25 (1939) and H28 (1942 and 1944), 


thread 


partments 


screw 


based 


together with pertinent standards 
approved and promulgated by the 


Standards Association 
the Superintendent of 


American 
Order 


from 


Documents, U.S. Government Print- 
ing Office, Washington 25, D.C. Price 
$1 25 
* * * 
A new abstract service, Opera- 


tions Research/Management Science 


recently has been announced by In 
terscience Publishers, N. Y. This 
nonthly service is designed to pro 
vide nanagement decision-makers 
with a running account, and a pe! 
manent reference source, of l sig 
nificant contributions to this fast 
growing field. OR/MS in out- 
growth of Qual ty Contre na Ap- 
plied Statistics, an Interscience di- 
gest ervice begun some x ear 

ago. However, the increasing amount 
of material pertinent to operations 
research and management science 
and the distinct place these functio1 

have found in the present-day ir 

dustrial and military tables of 

ganization, has justified a new and 
separate service The editors of 


OR/MS, who are also the editors of 
the Quality Control Servic are 
Robert S. Titchen, operations ana 


yst with the Operations Evaluation 


MIT, in Washington, D.C., 


Group 


and Arnold J Rosenthal re arch 
associate with the Celanese Corpora 
tion of America, Summit, N.J. OR 
MS coverage is international: its 
editors and reviewers select from 
about 400 journals and_ technical 


transactions 
the 


abstracted by 


meeting published 
world 
OR 


are 


throughout Papers are 


MS reviewers, 


many of whom themselves con 





tributors to this field. Subscriptior 
price is $75 a year Orders may b¢ 
directed to Interscience Publishers, 
Inc., 250 Fifth Avenue, N.Y. 1, N.Y 
A special combination price is avail 


able to subscribers to the companion 
abstract service, Quality Control and 
Applied Statistics 
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Some of the newly elected officers and committee chairmen of the Sacramento section are shown with their guest speaker, John 
Harrington, vice president, Metrolonics, Inc., Burbank, Calif. Standing, from the left, L. W. “Doc” Lepkowski, education chairman; 
Frank Shilosky, program chairman; Mr. Harrington; Lloyd Rowe, Saddoris Award chairman; Tom Jasper, historian; Maury Walker, 
publicity chairman; Bill Smith, membership chairman, and Harold Lemley, arrangements chairman. Seated, Mrs. J. Ashton, 
secretary; Paul Reis, chairman; Ray Steuer, vice chairman, and George Wagner, treasurer. All section members pictured are with 


Aerojet-General Corporation except Mrs. Ashton of McClellan AFB, Calif. 


section briefs 


AKRON-CANTON ... May 19, Ladies’ Night, Firestone BALTIMORE ... At our annual Management Dinner 
Country Club Social hour, steak dinner, and afte: Meeting, Wyatt Lewis, Quality Control Engineering Se1 
dinner cere by 40 couples vice, General Electric Co., New York City, ably substi 
tuted for William J. Masser, also of General Electric Co 


monies enjoye d 


Past section chairmen Donald Dewing, Robert Dorn, 


and Lawrence Bedford were presented appropriatels In speaking on Total Quality Control, he explained that 
inscribed desk sets as a token of appreciation for thei! this concept permeates the present day thinking of 
leadership which has progressively advanced our se quality control application in industry—currently being 
tion’s national standing to within striking distance of confronted with a new era of competition. Mr. Lewis 
the top outlined the building blocks of such a total quality con 


trol program encompassing Quality Control Engineering, 
Process Control Engineering, and Quality Information 
Equipment Engineering. He gave an example in which 


The principal speaker for the evening, E. H. Hartley 


manager of Shopping Services, Halle Bros., presented 


i very humorous though realistic talk entitled Th 
“Cle 4 one company was able to effect appreciable savings by 
Custome! Always Rigl ’ 
D _ .-ee i , this multi-functional effort to improve quality and 
vid orsu! ». Stoneware av é yn bs ad 
avid G ie, L oneware, Ravenna, (¢ 0, reliability of product 


be the new Section Briefs correspondent for the 1961-62 : 
easol At this meeting our new officers and executive com 

H. P. Pierce mitteemen were announced. Our outgoing chairman 
Russel G. Hutter, Air Arm Division, Westinghouse Corp 


nended those who helped to make this past year a 


ALLENTOWN-BETHLEHE™M ... Our section conducted 
t s this month. The first of these, the regula 
monthly meeting, was held at the Hotel Travlor, Allen iccessful one. Ralph Taylor, Catalyst Research Corp., 
town, Pa., on May 10. “Nuts, Bolts, Tolerances and 
Bit of Operations Research” was presented by Dr. Frank already making plans to get the ball rolling for the 
E. Grubbs, chief, Weapon System Laboratory, Aberdeen 1961-62 vear 
Proving Ground, Md 4. M. Reek 
Our second meeting was held in the IBM sales office 
3ethlehem, Pa. It was conducted by Marsh Warner, 


wo meeting 


will be our new chairman, and indications are that he 


BATTLE CREEK-KALAMAZOO ... Our thanks go to 


applied science representative, IBM Corp. Mr. Warne: the following persons for their magnificent work on 
howed us examples of Automation in Quality Reporting our First Annual Forum May 13, 1961: Dr. Andrew C 
which he had developed and used in the course of Luff, general chairman, Forum committee, and Guy 


routine inspections. He demonstrated means of analyzing 
attribute and variables data on the IBM 1620 Data 
Processing System, which was installed for demonstra 

n purposes at Bethlehem 
David F. Robert 
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Benson, Clarence Oranje, Charles Beazley, Deland Davis, 
George Church, Roy Groulx, E. E. Stephenson, Car! 
Huprich, and others behind the scenes who have made 
this Forum a success. Plans are now in the making for 
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May 18, Lad Night was also recognition night for 
the retiring officers for the past year 
e new officers for 1961-62: chal 


The following al 
mal! Eugene R. Conolly, Rich Manufacturing Co.: vice 


hairman—Ralph FE Anderson, Engineering Casting 
In ecretal D1 Aubrey F. Wylie, Michigan State 
University, and tre irer—Donald E. Byro, Mic! I 
Carton Co 
Committee chairmen were chosen as follow prograr 
Charles C. Beazley, General Foods Corp Saddor 


Award, Clarence J. Oranje, KVP-Sutherland Co.; me 
ership—James J. Monk, Eaton Manufacturing Co 
iuditing Deland H. Davis Post Cereals, and IQC cor- 
‘ pondent Peter F. Koets, Allen Electric and Equip 
nent Co 

Peter F. Koet 


CHICAGO ... Hi! It appears I jumped the gun by men 
tioning last month that I would have the 1961-62 election 
results in this issue. Balloting was a little late, but the 
outcome will be in the September issue 

The basic statistical quality control course and inspe« 
tion training program both will begin in September. I'll 
try to have some details on that and the first genera 
meeting in next month’s issue 

John Dittr 


COLUMBUS ... May 17, R. D. Draudt, chief quality 
control analyst, North American Aviation, Inc., Colum 
bus Division, presented a very interesting program on 
reliability evaluation of a weapon system 

Mr. Draudt described the elapsed time meter systen 
vhich was used to measure and/or evaluate 
electron ystem reliability during the A3J wea»ron 
ystem development. The meeting was held at Westings 
house Corp 


LOCATE 
HOLES 
to .OO71” 







up to 

ten 

times 
faster 
than on a 
surface plate 


No reference standards are required with the Sheffield-Ferranti ma 
chine for measuring and laying out location of holes and surfaces to 
X & Y coordinates. Part tolerances of .001 and larger are indicated to 
the nearest .0005 with direct visual readout in lighted %4° numbers 
Instant zero reset—working range 15” x 24”. Save time by rushing 
request for Bulletin Fl-22 


The SHEFFIELD Corporation Dayton 1, Ohio 


a subsidiary of The Bendix Corporation 
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Leo J. Nartker (left) superintendent reliability coordination, Delco, 
describes quality control documents during a tour of Delco products 
conducted for J. Y. McClure (center) president, ASQC, before he told 
the Dayton section about ‘atest developments within the Society 
Looking on are Ken Holliday, quality control engineer and section 
program chairman, and R. C. Stockert, supervisor of quality control and 
reliability engineering and section chairman, 1960-61 


DAYTON ... May 4, the meeting was preceded by a 
dinner at the Van Cleve Hotel J. Y. McClure, presi 
dent, ASQC, spoke on the recent developments within 
the Society 


Prior to the meeting, Mr. McClure toured the Delc 
Product Division, General Motors Corp., and facilities 
of National Cash Register, where he reviewed the qua 
ty control procedures in use at each installation 

Harleigh F. Dis 


GREATER DETROIT ... June 24, the section held a 
dinner-dance at the Statler-Hilton Just an evening 
of fun—with dancing and singing No speeches this 


tirne 


HAMILTON-MIDDLETOWN .. . Due to industrial lay 

offs within the area, attendance at an intermediate level 

statistical quality control course was affected and i? 
is completed the course in May 


Mav 26, executive committee meeting covered pro 
m and financial planning 


\ug. 3, education committee will meet to complete 

plans for the coming season Plans incl 

extension graduate and undergraduate course in quality 

control and industrial statistics, quality engineering 
minars, and quality control presentations before local 

junior and senior high schools 


ude a college 


HARRISBURG ... May 3, Ladies’ Night, tour of th 
Hershey Chocolate Corp., Hershey, Pa Section mem 
bers conducted their wives and friends through the home 
of the famous Hershey bars We saw the cacao beans 
being washed, roasted and ground, rolled and processed 
into cocoa, cocoa butter, oil of cocoa, baking chocolat 
and refined into milk chocolate 


Dinner followed at the Cocoa Inn, Hershey, Pa. Guest 
speaker was Arthur S. Graham, chemist for candy man 
ufacture. He described the difference between cacao 
beans, cocoa, milk chocolate—sweetened and unsweet 
ened, and oil of cocoa. 


The history of chocolate manufacturing and processing 
was’traced from Aztec Indians in Central America to the 
United States in 1800 and later to Switzerland in 1876 
where milk chocolate was first perfected 

4nn Englehart 


INDUSTRIAL QUALITY CONTROL 





HARTFORD ... May 9, the Bob Selig Award—a memo- 
rial given annually to the member making the greatest 
contribution to the Hartford section—was presented to 
Eugene Ellis . . . Conrad Chilone was given the Educa- 
tion Award for his excellent chairmanship of the Educa- 
tion Committee . 

Mr Ellis, section chairman, has appointed the foliow- 
ng committee chairmen for the 1961-62 season: Saddoris 
Award—R. Fowler, Pratt & Whitney Machine; IQC cor- 
espondent and publicity—E. May of Royal McBee; one 
day seminar—S. Burg of Stanley Electric Tool; program 

A. Kasmierski Stanley Works; membership 
M. Kesten, Dynamic Controls; education—R. Phelps 
Royal McBee; By-Laws—L. Greenbaum, Allen; and 


arrangements—J. Hunt, Cramer Controls 
L. Sespaniak 


STATE UNIVERSITY OF IOWA ... May 27, members 
enjoyed a “strictly social’ evening which included a 
social hour, dinner, entertainment and dancing The 


evening, held at the American Legion, Moline, IIl., was 
planned by our retiring program chairman, Bob Cannon, 
of Eagle Signal . 
E. B. Godsey 
KANSAS CITY ... May 18, acknowledgment of the 
accomplishments and services of former section chair- 
man G. Michael Putthoff took the form of a presentation 
of a desk set to him at the Kansas City section meeting 
Former section chairman Jay Rumberger, who made 
the presentation, emphasized that Mike’s value to the 
section was even greater than would appear on the sur- 
face because he continually prodded and inspired others 
to be more productive 
In his acceptance, Mike set forth still another worth 
while objective for the section, suggesting the establish- 
ment of a scholarship fund for deserving students who 
are interested in quality control as a part of their career 
objective 
H. Afton Taylor 
LIMA ... May 9, meeting at Cleman’s Bldg., with instal- 
ation of officers 
Oct. 6-7, intensive course in reliability sponsored by 
he Lima section, ASQC Harmon S. Bayer, Quality 
Control Consultant, Detroit, Mich., will be the instructor 
Contact D. C. Fultz, Lima Engine Plant, Ford Motor 
Co., Lima, Ohio 


Cc. J. Dukro 
LOS ANGELES... May 23, IAS Blidg., meeting held 
by the Garrett Corporation with C. N. Monson, vice 
president, as spotlight speaker His topic—“Small 


3usiness Sub-contracting in a Multiple Product Plant” 
AiResearch provided a very interesting panel on 
Multi-Plant Product Problems 332 ASQC members 
and guests attended one of the most interesting meetings 
of the vear 
S. Kozich 
MEMPHIS ... May 15, Richard A. Freund. Film Testing 
Division, Eastman Kodak Co., Rochester, N. Y., told how 
i blend of the Shewhart Control Chart and Acceptance 
Sampling Technique would be appropriate for many of 
the problems in the chemical industries His topic 
Variables Control Chart” 
Lee Dickerso 
MID-HUDSON ... May 2, 45 members and guests heard 
Dr. J. M. Juran seak on topics from his Handbook of 
Quality Control 

His main topic outlined a chapter from his revised 
book, entitled “Quality Mindedness.” The theme con- 
cerns two attitudes of quality mindedness, “The crafts- 
man attitude and the indifference attitude.” 

Dr. Juran stated that the craftsman attitude is the in- 
herent desire to accomplish a quality job, and the indif- 
ference attitude that of production people to produ 
good quality only under pressure 

Walter W. Wagner, section chairman, 1961-62 season, 

completing his selection of committee chairmen 

William Tuceling reports that plans for the one day 
Seminar to be held at Vassar College on Sept. 16 are 
well underway and all committees are functioning ac- 
cording to schedule 

E. L. Leadbitter 
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NEW TRUARC GAGE 
LOCATES BEVELED, 
RECTANGULAR GROOVES 


Measures distances 
0.4” to 1.4” from outer 
wall of groove. Extensions 
increase range to 11” 


The Truarc Groove Location 
Gage is a unique new microm- 
eter gage which provides an 
accurate and economical 
means for measuring the loca- 
tion of beveled and rectangu- 
lar retaining ring grooves, 
O-ring grooves, oil grooves, 
thread reliefs and other 
recesses. It may be used for 
internal grooves in bores or 
housings and external grooves 
on shafts and similar parts. 

A special attachment, in- 
cluded at no extra cost, forms 
an artificial shoulder where 
none exists in the part being 
checked. The attachment is 
ideal for measuring distances 
between two grooves. 





Two typical groove meas- 
urements for which the gage 
is designed are shown below. 
For complete details, write for 
Data Bulletin No. 459-10. 
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AVAILABLE FROM STOCK 
AT THESE LOW PRICES: 


Truarc Groove 

Location Gage: $42.50 
Set of four extensions: 24.00 
Fitted case*: 4.75 


*Gages and/or extensions pur- 


chased without fitted case are 
supplied in plastic tubes. 
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MINNESOTA . 
day Inn 


Bil Beck etiring chairman, introduced the office! 
for the ol ng year and committee chairmen mad 
their annual reports. The entire membership joined in 

ng B ind the outgoing officers a round of applaus¢ 
ind congratulations on a succe ful year 

rhe I i ote of the night was the announcemer!r 
that OK for a new meeting place It noped 
that it t ore centrall ocated and that we ! 
etain the ‘ ‘ It the catere no nave ervea l 
ow } 

So ¢ 1a the 160-61 season, witl ne emainader of the 
evel I cia ictivitle 


MONTREAL . May 10, joint meeting with the Institut 
of Radio Engineet Topi The Mechani f Rel 
ibility Allen Oxley, reliability coordinator, Canadair 


Mr. Oxk ibing i al 
type of knowledge and the kind of background required 
by persons interested in working in the field of reliabil 
ity. He then gave an excellent exposition—with the aid 

! nformative slide of the methods used 


egan his talk by describing n detail the 


to solve reat number of the problen occurring in 

The how ing of a film edited by H. F Epps nstein, chief 
of reliability, Convair (Astronautics) Division, General 
Dynamics Corp., brought a very instructive evening to 


a close. The f entitled “Locked On” shows how the 
M e top related to reliability and emphasizes the 
nece ity for every member of the “team” to do his very 


vest to make each project a succe 
» accentuates the importance of per onal 
integrity in achieving a high degree of reliability 
IJ. Fit 
GREATER MUSKEGON ... May 19, 103 members of the 
quality control produc tion control, pe sonnel and safety 
groups enjoyed a wonderful meal consisting of stuffed 
cornish hen and all the trimmings at the Occidental 
Hote! Guest speaker Glen Massman, Glen Massman 
Enterprises, made a presentation on “Fear” 

May 23, the education committee met for a luncheon 
at Bill Sterns to formulate the 1961-62 program Our 
basic and intermediate courses will be lengthened one 
week each as a result of a survey of the 1960-61 group 
of student 

During the ummer months everal meeting are 
cheduled dealing with our first Seminar at the Occiden 
tal Hote Sept. 30, 1961 
uM 1” 1. Hu 


NEW HAVEN .. May 18, 32 members of the prin iple s 
of measurement ind gaging course sponsored by the 
New Haven section were awarded certificates The 
12-week course was conducted by W. Dowling, QC man 
ager, MITE Corp., one night a week 

Sixteen different industries from Southern Connecti 
ut were represented in the class. As part of the program 
Joseph Panczak, assistant quality control manager, MITE 
Corp., and section publicity chairman, arranged a plant 
Visitation and social at MITE prior to the presentation 

Section officers, including Henry Pianka, chairman 
Lud Short, secretary, and Jack Gillies, advisor, partici 
pated in the presentation of certificates 

Wil m L. Dou 


+ 


NORTHEAST TENNESSEE ... May 9. Hotel Bristol, 
Bristol, Va Dr. Hubert Hill, Tennessee Eastman, 
poke at the pre-session clinic on “Reliability and Qual 
ity Contro 

The guest speaker of the evening, Chester Gadzinski 
consultant for quality control management, Raytheon 


Co., Waltham, Mass., gave an interesting and highly 


practical talk on “Planning for Incoming Material Con 
trol.” The meeting was enjoyed by 30 members and 22 
guests 

Mike Gomez 
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OMAHA-LINCOLN ... May 12, Town and Country 
Motel, Lincoln, Neb: Dr. John Birch, professor of 
mathematics, University of Nebraska, spoke on “Opera 


ORANGE EMPIRE... May 18, Waterwheel Restaurant, 

eim, Calif Ed Steinmeyer, former vice chair 
man and the new chairman of this section introduced 
Kenneth W Davidson, chief of reliability studies and 
environmental testing at the Semiconductor Divisior 





Texas Instrument 
M: Davidson prese nted slides to augment Nis talk on 
\utomatic Testing Equipment used for testing the vari 
is electronic components at the Texas facility. The topic 
proved very interesting and educational and was wel 
received by the 57 members and guests 


PARKERSBURG ... May 17, Ladies’ Night and Annual 
Dinner Meeting, Blennerhossett Room, Chancellor Hote 
T embers and guests present included plant 
managers and their wives from Union Insulating, John 
I American Viscose and E I Du Pont de 
Nemours & Co., In¢ 

After dinner Dr. Hillenbrandt of Ohio Universit, 
treated the group to a showing of color slides of his and 
Mrs. Hillenbrandt’s recent World tour. While on tour 
he visited some manufacturing plants in several coun 
tries and was very optimistic as to the quality of their 
products. The group was enthusiastic in appreciation for 
Dr. Hillenbrandt’s effort 

Mr. and Mr Keith Lewis of Hudson, Mich., visited 
this section for the meeting. Mr. Lewis, Region 8 repré 


entative, recounted Society progress for the past ye 
Robert R. Ste 


PHILADELPHIA ... Your reporter had the pleasure 
meeting many of the Society officers at the 15th Ann 
Convention and Exhibit in the Quaker City. While assist 
ng Tom Moran, publicity chairman for the Convention 
Committee, I received a bird’s eye view of the many 
details of planning that are necessary to make a con 
vention iccessful. We are sure that general chairmar 
Jule Mehalek and his committee will receive prope! 
recognition is this issue of IQC 

The first executive meeting of the new section office: 
is held May 17 to discuss the Sixth Annual Symposiu: 
to be held sometime in September at the Pennslyva 
State University, Ogontz Campus. Arnold K. Dodd 
Signal Corps Supply Agency, was named chairman and 
| committee members. Further informat 


V1 be provided through a section mailing 


PITTSFIELD ... May 17, our May meeting was a follow 
the previous month's meeting Guest speaker 


3olster and W. M. McCallum 


up ol 
were J. L 

M1 Bolster initiated and directed the l 
volved in planning, construction and selection of equip 
nent for the new Metrology Laboratory at Pittsfield 
Ordnance Department, General Electric Co 

Mr. McCallum came to this country from Scotlar 
eight vears ago. Since then he has been associated wit! 
General Electric Company 

He initiated and developed a Gauge Laboratory and 
Tool Inspection Unit for the Air Conditioning Depart 
ment and has contributed to the development of the 
new Metrology Laboratory 


3oth gentlemen, besides being very good speakers 
gave very informative talks on the formation-construc 
tion and equipment of the Lab. Following their talks 
we had two movies, “Optical Tooling” and “The Fifth 
Echelon Accuracy 

Graduates of the intermediate QC course were pr 
sented diplomas at this meeting 

May 31, first formal meeting of a new group sponsored 
by the Pittsfield section This group is made up of 


INDUSTRIAL QUALITY CONTROL 





On May 13, the Portiand section held a one-day workshop at the 
Portland Sheraton Hotel. From the left, Herman Karlebach, Portland 
section chairman; Colonel Walter Hurd, district representative, and 
Dr. J. M. Juran who conducted the management workshop. 


ivolved with electronics, components and 
100 present—a tribute indeed to the work 


ep 
y 


Guest speaker S. A. Yingling, manager of quality 
control development laboratory in Manufacturing Ser 
vices, Schenectady, N. Y., gave a very fine talk on what 
the engineer can do to make Quality Control better and 
the relationship between QC and the engineer. He also 
howed some slide and told us about unusual test 


equipment 
Howard J. Gree 


PORTLAND ... May 13, 200 persons attended our con 
ference conducted by Dr. J. M. Juran at the Sheraton 
Hote Chairman Casey Hoekstra has been thanked 
bv the section Jim Abel. Ruth Jones. Pat Kevs 
Ray Vanderzanden and George Mickel assisted Chair 
man Hoekstra in making the conference a success 

Officers for the coming year are Casey Hoekstra 
chairman; James Abell, vice chairman; George Micke 
treasurer; Helen Frierson, secretary; and directors 
Herman Karlebach, Donald Hancock and Henry Blood 

Committee chairmen for the coming year are Henry 
Blood, program; Ruth Jones, membership; Ray Vander 
anden, education; Elizabeth Allison, arrangements; Mel] 
Thompson, publicity 











Chairman Hoekstra is planning a new committe: 
section development, which will be responsible for the 
Saddoris Award activity 


RHODE ISLAND ... The section was privileged once 
again to share in the sponsorship, through the New 
England Quality Control Conference, of the Advanced 
Statistical Institute at the University of Connecticut 

R. Shaw Goldthwaite, a director, ASQC, was the 
toastmaster at the graduation banquet on May 5 

Earlier that same week Mr. Goldthwaite was the key- 
note speaker at a seminar on precision for reliability in 
Providence. R. I 

Dr. A. W. (Bill) Wortham, executive director, ASQC 
ive a “shirt sleeve” talk to the section on “Planning 
nd Experimental Design.” He emphasized the need for 
acing as much effort into corporate plans—both lon 
and short range—as a well designed experiment. H« 
hallenged the group to recognize future problems fac 

the achievement of their organization’s goals and to 

consider using quality control techniques in testing the 


idity of the planned solutions 
Paul K. Moffat 
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ST. PETERSBURG-TAMPA ... The May meeting was 
held at the St. Petersburg Jr. College Faculty Dining 
Room. Approximately 45 members and guests attended 
the panel discussion on “Total Quality Control.” Coffee 
and doughnuts were served after the meeting 

H. Goldbety 
SEATTLE May 20, All Day Conference, General 
Engineering Bldg., University of Washington The 
theme—“The Quality Control Team” 

Several thought-provoking papers and lectures were 
given during the morning session. Kenneth Marsden, 
chief inspector, Canadian Pacific Airlines, gave a paper 
on “Inspection” covering the maintenance procedures 
or his company. 

J. Gordon Siddons, chief of QC Laboratories, Aero 
Space Division, Boeing Aircraft Corp., used color slides 
of their various labs and test procedures which covered 
ultrasonic testing, eddy currents, and back - scatter 
gauges. He also mentioned tests underway on the 80 
types of bacteria found in jet fuels 

Leo E. Morris, chief mathematical statistician, USN 
Torpedo Station, Keyport, N.J., made the observation 
“Statistics are the answer to the human error in judge 
ment.” 

Leslie W. Ball, director of reliability, Aero-Space 
Division, Boeing Airplane Co., seemed to truly inspire 
and instruct with his lecture on “Reliability.” He stressed 
the minute detail in all phases of operation, especially 
in the production area, as of greatest importance 

He gave a sample equation for the probability of 


failure: P.. (occurrence) P. (escape) P, (strength) 
P,, (use) P,. If we evaluate the percent in each it 
gives us the extent to which we can equate. Since it is 


the human element which must be handled, and since 
there would be no probability of failure if all things 
were in perfect ratio, then we have the means of con- 
trolling people through observing, analyzing and gener 


alizing 


At last...a simplified way to 
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The importance of analyzing was illustrated by the 


fact that failure to put a cap on a connector could be the 
cause of an electronic unit failure 

Facts are garnered through technician, inspection and 
ead personnel who are responsible for disciplining these 
ictions 

Teaching of the individual includes the motivation of 
instruction, curricular and memory documents and bench 
documents such as check lists 
upervision of research and the great 
importance of paper work, which is a basic form of 
communication from research to application, lies under 
the plan of generalization. The feed-back from problems 
determines procedures and the surveillance use of check 

ts gives us vital information 


The sympatheti 


Failure on the production floor is responsibility for 
failure in action; from it follows that our responsibility 
in basically controlling people through these processe 
James R. Killen, QC section, General Electric Co., gave 
a paper on “Manufacturing and Process Control,” in 
which he stressed that process control is the co-ordinator 
which offers a continuing feed-back to determine the 

quality plan 

Procedures” was the subject of John A. J. Filchak 
hief of Research and Testing Branch of the QC Division 
General Services Administration, at the Sand Point 
Naval Air Station 

Harold K. Hovland, vice president, Industrial X-Ray 
Engineers, was the luncheon speaker and covered “Not 
Destructive Testing in QC,” which ran the gamut fro 
gear shafts to sesame seeds 

In the afternoon session, discussion groups covered the 
ubjects presented during the morning session. The six 
groups—inspection, QC laboratories, statisti manufac- 
turing and process control procedures and relial 
vere moderated by the morning speaker 

May 9, Leo Heizenker, chief metallurgist, Seattle plant 
Bethlehem Steel Co., conducted members on a tour of 
his plant, the largest mill in the Pacific Northwest—an 
tgrowth of rolling mill built in 1895 at Lakeview 
Washington 


The plant was moved during 1905 to the present sit 
inder the name of Seattle Steel Co. Bethlehem acauired 
the Seattle Steel Company during 1930 and complete) 
modernized the plant in 1958. Electric ar furnace 
rep'aced the old open-hearth units, a blooming mill and 

aking pit were built, a new Merchant Ball mill wa 
nstalled, and the structural plant mill was modernized 
Today, Bethlehem’s Seattle plant is an efficient and well 
balanced steel mill 

Dan I 


SOUTH TEXAS... Jerry Moyer will be chairman of the 
Chemical Division, ASQC, for this coming year 
Ed Frank 


SOUTHERN CONNECTICUT... May 10, Annual Man 
agement Night Banquet, Rose Room, Stratfield Hot 
Bridgeport, Conn 


SECTION CALENDAR 

Lima 

Aug. 13, Lima Ordnance Picnic Grounds, 2-8 p.m., 
Annual Family Picnic for Lima section mem 
bers and families 

Orange 

Aug. 1, Waterwheel Restaurant, 7 p.m., “Quality 
Problems Facing a Newly Formed Company” 
by William Hurst 

Portland 

Sept. 12, Oregonian Hostess House, 7:30 p.m 

Toledo 

Sept. 7, EST Club Rooms, 8 p.m., “Economics of 
Quality Control” moderated by Don Anthony, 
Owens-Corning Fiberglass 
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Guest speaker, Leete P. Doty, assistant general man 
ager of operations, Sikorsky Aircraft, presented “A New 
Look at Management Opportunities and Responsibil 
ities.” This meeting culminated an extremely successful 
year of programs 

Our section was well represented at the 15th Annual 
Convention and Exposition in Philadelphia, Pa. Jack 
Kidwell and Howard Rosenberg, Lycoming Division, 

vco; Theodore Reuter, Bryant Electric Co.; Isidore 
Levine, CBS Laboratories; Frank A. Walsh and Alex- 
ander Vince, Dictaphone Corp.; Howard Levenson, Nor 
den Division, United Aircraft Corp., and Thomas Ragona 


Sikorsky Aircraft, attended the June Convention 
William E. Wel 


TOLEDO... May 13, annual outing at the M & S Manu 
facturing Company cottage at Devils Lake, Mich 
Keith Lewis of M & S and Margaret Tobin were co 
chairmen Everyone enjoyed the day and the char 
coal broiled steaks 

Officers installed during the short business meeting 
are chairman—Margaret A. Tobin, Textileather Division, 
General Tire and Rubber Co.; vice chairman—James C 
Clark, Permaglass, Inc.; secretary—Mrs. Beatrice M 
Dorn, Doehler-Jarvis Division, National Lead Co.; trea 
surer—E. Stanley Melick, Brush Beryilium Co.; and 
directors—Hilton C. Fetting, Libbey-Owens-Ford Glas 
Co.; John R. Meeker, Johns-Manville Fiber Glass Inc 
Wayne A. Raab, Dura Corp 

Committee chairmen are program—Mr. Clark; con 
ference—Theodore E. Meyer, Kimble Glass Co.; profes 
onalism—Henry K. Gensler, Johns-Manville; membet 
hip—Paul E. Smith, Doehler-Jarvis; Saddoris Award 
and publicity—Roland E. Rockwell, Owens-Corning 
Fiberglass; arrangements—Hilton C. Fetting; social—M: 
Raab; historian—Nelson G. Meagley, Continental Avia- 
tion and Engineering Corp.; constitution—Melvin E 
Lindner, Owens-Illinois Co.; Toulouse Award—Joseph A 
Ivan, Johns-Manville, and Qualiteer—Robert Passino 
Textileather. Toledo Technical Council delegates—Mr 
Meagley and Mrs. Dorn, alternates—David A. Hettel, 


Johnson-Ruth Machinery Company and Miss Tobin 
Carwin L. } 


TRENTON .. . Harry Kleinkauf, QC engineer, French 
town Porcelain Co., Frenchtown, N.J., gave a very in 
teresting talk on “Quality Control and Case Histories in 
Ceramics.” 

Mr. Kleinkauf, section treasurer, has presented numer 
ous papers to the Society over the past years. To 
ulminate his years of experience in the field of quality 
ontrol, he is pursuing his masters degree in applied 
statistics at Rutgers « The State University, New Bruns 
wick, N.J 

His talk revealed insights to quality control tech 
niques in the ceramic field 

Julius S. Mazak 


WASHINGTON, D.C. . . . May 17, Tom Budne—sub- 
stituting quite adequately for Dr. Harry Romig—gave 
a very instructive talk on the control of quality and 
reliability 

Mr. Budne pointed out that in some frames of refer 
ence, reliability may be thought of in two parts 
statistical and non-statistical 

Statistical methodology is available to solve all in- 
dustrial problems, yet this great body of techniques is 
not utilized completely, especially in selling programs 
to management 

It was noted that reliable products are products of 
evolution from the standpoint of “feedback” from con 
sumers and engineers. This, however, does not hold 
true in certain industries, such as the automotive in- 
dustry 

Eugene Tucker 


WESTERN MASSACHUSETTS . May 9, Robert A 
Tust, QC engineer, Western Electric Co., Inc., Allen- 
town, Pa., presented “The Practical Application of De 
signed Experiments on Manufacturing Processes” 

Mr. Tust has been with Western Electric since 1957, 
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Significant Differences 


\LLENTOWN-BETHLEHEM 


ernard Durant, QC enginee! 
McDermott, | 


HARRISBURG 
\ chall il Fox, Borg-Wa! 
J. T. Fasnacht, H: I 
Lehman, Carlisle Tire and Rubber Co 


UNIVERSITY 
Radk Co Da is, Texa 
P. F. Cahalan, 


Stambaugh, Coll 


METROPOLITAN 
. Container Div 
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Quality Control Forum to be held at Ecole Polytech 
nique, Oct. 28, 1961: chairman—Miss Isobel Loutit, 
Northern Electric Co., Ltd.; vice chairman—Donald E. 
Schroeder, Imperial Tobacco of Canada Ltd.; arrange 
nent Roger Lessard, Ecole Polytechnique; Brochure 
David W. S. Riddell, Montreal] Lithographing Co.; Pro 
ram—Peter Merchant, Canadair Ltd.; publicity—Brian 
L. Fenoulhet, Canadian Copper Refiners Ltd.; registra 
tion—Denys A. Pilon, Canada Packers Ltd., and Pro- 
ceeding Donald A. MacDonald, Barrett Co. Ltd 


NORTHEAST TENNESSEE—New committee chair 
nen are Richard Hill, education; Ken Fraley, program; 
Mike Gomez, publicity; John Daly, membership; Joe 
Moriority, professional development, and Bill Townsend, 


ry 
ce 


Joe Johnston, past section chairman, will become chair 


of the board of directors 


Jerry Hudson, Raytheon, Bristol, has been promoted 


to supervisor, incoming materials 


James Harr Raytheon, Bristol, now has quality re 
Vv assigned to his responsibility in quality assurance 


W. H. Townsend has been promoted to section head 


e quality control department 


The section was represented at the Convention by 
Bill Morgan, Sperry Farragut, and Hubert Hill, Ralph 
Debusk, Tom Odom, and Robert Beard of Tennessee 
Eastman Co 


J. T. Johnston section chairman, will present the 
Ravtheor Science award to the outstanding cience 
nt at Dougla High Scl ool, Bristol, Va 


Dr. Hubert Hill attended a seminar in May with the 
Chen i! Department of the University of Tennessee 


ORANGE—Peter Graham, formerly QC director at 
Consolidated Printed Circuit l now QC director at 
Delru Printed Circuit Co., Anaheim, Calif 


Charles Kleppsattel, the new vice chairman of thi 
ection, has been appointed head of the QC department 
on Diode Operations at Hughes Semiconductor Division, 
Hughe Aircraft Co 


PARKERSBURG Incoming officers for the 1961 
62 season are chairman—Edmund H. Albrecht, E. I. Du 
Pont de Nemours & Co., Inc.; vice chairman—Leon W. 
Maurer, American Viscose; secretary—Roy I. Buckley, 
Union Insulating, and treasurer—Robert O. McAtee, 
Marion Chemical. Committee appointments will be an 
nounced at a later date 

SACRAMENTO—One of our newest members, L. 
E. Zwissler, has been promoted to division manager of 
Aerojet’s Polaris Reliability and Quality Control Di 


vision 


SOUTH TEXAS—Sanford Swasey, past membership 
chairman of the South Texas section, is retiring and has 
noved to the hill country of Central Texas 


SOUTHERN CONNECTICUT—Section member J. 
Condie, Lycoming Laboratory Supervisor, has recently 
ompleted a course in Linear Measurements at Metro 
on school in Burbank, Calif. This course was in 
tructed by John A. Harrington, senior member, ASQC 


TOLEDOW—After being elected vice chairman, Roy 
C. Settergren was obliged to resign. General Mills, Inc 
»ving Mr. Settergren and his family to Monroe, N.C 


Nelson C. Meagley was the recipient of the 1961 Tou 
yuse Award presented by the section for outstanding a 


( plishment in the field of statistical quality control 
ind service to the Society. Mr. Meagley, Fellow ASQC 
and first chairman of the Toledo section, was chairman 
of Toledo’s first conference in April of this vear. The 
Toulouse Award is presented in honor of Dr. Julian H. 
Toulouse, Fellow, ASQC, and member of the Toledo 
section. Congratulations, Mr. Meagley! 
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clinics, conferences, and courses 





31-Aug. 11—Statistical Methods in In 
dustry series of seven concurrent courses at 
the University of California, Los Angeles, 
Calif. Courses are QC by statistical methods 
industrial statistical methods; statistical de 
sign and analysis of industrial experiments 
probability and statistics of reliability; engi 
neering and management of reliability; basic 
measurements and standards, and fundamental 
principles of non-destructive testing. Contact 
Edward P. Coleman, Professor of Engineering 
University of California, Los Angeles 24, Calif 


AUGUST 


. . . &18—Fourth Annual Institute on Missile 
Technology, University of Connecticut, Storrs 
Conn., contact Albert L. Jeffers, Box U-56 
University of Connecticut, Storrs, Conn 


. 14-25—Special course on the science 
of precise measurement, Center for Measure- 
ment Science, George Washington University 
Washington, D. C. The course will program a 
full schedule of classes from 8:30 a.m. to 
4:15 p.m. daily. Subjects to be covered 
include “Design of Experiments” and “Time 
Frequency Measurements.” Contact the Center 
for Measurement Science, George Washington 
University, Washington, D. C 


. . 21-31—Basic QC Course, University of 
Michigan, Ann Arbor, Mich., contact C. C 
Craig, Statistical and Computing Laboratory, 
106 Rackham Bidg., University of Michigan 
Ann Arbor, Michigan 


. . . 26-Sept. 1—International Heat Transfer 
Conference, Boulder, Colorado, contact Amer- 
ican Society of Mechanical Engineers, meet- 
ings department, 29 W. 39th St., New York 
18, New York 


. . » 29-Sept. 1—66th Summer Meeting of the 
American Mathematical Society at Oklahoma 
State University, Stillwater, Okla., contact 
American Mathematica! Society, 190 Hope St., 
Providence 6, R. |. 


SEPTEMBER 


. . . $15—Statistical Methods and Advanced 
QC Course, Irving W. Burr, instructor, Purdue 
University, Lafayette, Ind., contact Statistical 
Laboratory, Engineering Administration Bldg. 
Purdue University, Lafayette, Indiana. 


. « « &B—Joint Nuclear Instrumentation Sym- 
posium sponsored by ISA, AIEE, and IRE, at 
North Carolina State College, Raleigh, N. C 
Contact ISA Meetings Manager, Penn Sheraton 
Hotel, 530 William Penn Place, Pittsburgh 
19, Pa. 


. . « & Thirteenth Annual All Day Conference 
sponsored by Rutgers + The State University 
and the Metropolitan section, ASQC, at the 
Rutgers campus, New Brunswick, WN. J. The 
program will have items of interest for all 
members of the quality contro! team and will 
include six concurrent sessions on applica- 
tions of statistics in the ceramic, mechanical, 
chemical, and electronic industries plus two 
panels on administrative applications of sta- 
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tistics in the fields of auditing and accounting. 
“Quality Control! and Statistics in Industry” 
includes basic and advanced topics of interest 
to members of the industrial, governmental 
and business communities. Contact Reginald 
Johnson, QC Manager, Eastern Surgical Dress- 
ing Plant, Johnson & Johnson, Route 1, North 
Brunswick, WN. J. 


. . 1022—Twelfth Annual Statistical Quality 
Control Institute, University of Connecticut, 
Storrs, Conn., contact Theodore A. Toedt, co- 
ordinator, University of Connecticut, Storrs 
Conn 


. . 11-15—16th Annual ISA Instrument-Auto- 
mation Conference, Biltmore Hotel, Los An- 
geles, Calif. Contact ISA Meetings Manager, 
Penn Sheraton Hotel, 530 William Penn Place, 
Pittsburgh 19, Pa 


. . 12—E€ighth Annual Bay Area Quality Con- 
trol Conference, Stanford University, Palo 
Ato, Calif. Contact W. Grant Ireson, Head, 
industrial Engineering Department, Stanford 
University, Palo Alto, Calif. 


. . 1415—Ninth Annual Joint Societies 
Engineering Management Conference, Hotel 
Roosevelt, New York City. Contact IRE, 1 East 
79th St., New York 21, N. Y 


. . . 1516—ASQC-TAPPI short course in Evo- 
lutionary Operation at the Schine inn, Chico- 
pee, Mass. This course is being conducted in 
response to widespread interest in two other 
sessions held earlier this year. As before, the 
course will be given by Dr. J. Stuart Hunter, 
member of the Statistical Staff, University of 
Wisconsin, and Truman L. Koehler, head, Sta- 
tistical Analysis section, American Cyanamid 
Co., Bound Brook, N. J. Evolutionary Operation 
(EVOP) is a method of operating a process in 
such a way as to produce on-specification 
product while simultaneously generating sta- 
tistical information on how to improve the 
process (reduce costs, upgrade product qual- 
ity, increase quality). Contact Miss A. Scott, 
TAPPI, 360 Lexington Ave., New York 17, NY 


. . . 15-16—Special two-day course in Experi- 
mental Design for Industry on Fractional Fac 
torial Experimentation sponsored by the Ex- 
tended Services Division of Rochester Institute 
of Technology, Rochester, N. Y. Course ses- 
sions will be held at the Country Squire 
Motel, Rochester, with the opening session 
at 8:30 a.m. on Friday, Sept. 15. Instructors 
will be Cuthbert Daniel and John D. Hromi 
The course is specifically designed for indus- 
trial experimenters and statistical practition- 
ers with a good understanding of the use and 
meaning of simple statistical analysis and 
tests of significance. Contact Extended Serv- 
ices Division, Rochester Institute of Tech- 
nology, Rochester 8, N. Y. 


. . » 16—One Day Seminar, Vassar College, 
9 a.m., sponsored by the Mid-Hudson section, 
ASQC, contact E. L. Leadbitter, Dept. 301, 
Bidg. 002-3, International Business Machines, 
Poughkeepsie, N. Y. 





~~~ 


. . . 16—16th Michigan Quality Contro! Forum, 
Ange! Hall, University of Michigan, Ann Arbor, 
Mich. Contact Dale A. Cue, Hoover Ball and 
Bearing Co., 5400 South State Road, Ann Ar- 
bor, Mich. 


. . « 16—The Scope of Quality Control, Gra- 
nata Hotel, San Antonio, Texas, sponsored by 
the San Antonio section, ASQC, contact Robert 
W. Worrick, 239 E. Ackard Pl., San Antonio 21, 
Texas. 


. . . 1820—Tenth Annual Meeting, Standards 
Engineers Society, Hotel Sherman, Chicago 
lll. Theme—Standards — Cost Reduction. Con- 
tact J. E. Stevens, Chicago Bridge & Iron Co 
1305 W. 105 St., Chicago 43, lil 


19-20—Registration for two-semester 
credit courses, September 1961 through May 
1962, at the Carnegie Institute of Technology 
Courses cover probability and mathematical 
Statistics, experimental design, and quality 
control and industrial statistics, and will meet 
one evening a week, 7:30-10:30 p.m., Wednes- 
day, Thursday, and Friday evenings, respec- 
tively. Registration Sept. 19-20 from 6:30-9 
p.m. For further information regarding grad- 
uate and undergraduate day courses, contact 
Professor Edwin G. Olds, Department of Math- 
ematics, Carnegie Institute of Technology, 
Pittsburgh 13, Pa 





Classified Advertising 


Positions Wanted: ASQC Members 
$1.00, non-members $2.00 per line 
Minimum space 5 lines, maximum 
20 lines (243 in. high). 


Positions Available: $2.00 per line 
Minimum 5 lines, maximum 20 lines 
Box permissible if desired on maxi- 
mum size. General advertising rates 
apply to all display sizes (1/6 page 
minimum). 


35 characters and spaces per line 


Replies to box numbers and copy 
should be addressed to American 
Society for wg! Control, 161 W 
Wisconsin Ave., ilwaukee 3, Wis 
Deadline is 22nd of second month 
preceding publication 














POSITIONS AVAILABLE 





| Sr. Quality Control Engineers 
| § to 10 years experience with 
| BS degree required. Must be 
| able to review customer specs; 
plan and implement quality 
| procedures and methods as 
related to heavy machining, 
welding, and motor winding 
operations. Send confidential 
resume to J. Baker, Westing- 
house Atomic Equipment De- 
partment, Cheswick, Pa. 


INDUSTRIAL QUALITY CONTROL 





. . . 21-22—Industrial Electronics Symposium, 
Bradford Hotel, Boston, Mass., sponsored 
jointly by the AIEE, ISA, and the Professional 
Group on Industrial Electronics of the IRE. 
Contact D. J. LaCerda, Badger Manufacturing 
Co., 363 Third St., Cambridge, Mass. 


. . 22—Fall Symposium on Packaging and 
Packing Materials at Lowell Technological 
Institute, Lowell, Mass., sponsored by the 
Merrimack Valley section, ASQC. Contact Fred 
E. Ryan, QC Engineer, The National Co., Mal- 
den, Mass. 


. . . 26—One Day Quality Assurance educa- 
tional program, at the Sheraton Motor Inn, 
Springfield, Mass., sponsored by the Western 
Massachusetts section, ASQC. The program is 
designed as a service to companies involved 
in government contract work who either need 
orientation in quality assurance requirements 
or have had persistent problems in fulfilling 
these requirements to government satisfac- 
tion. This program should be of interest not 
only to people concerned with government 
contracts, but also to those interested in 
introducing quality assurance into their own 
companies. The program will consist of five 
one-hour sessions beginning at 2 p.m.; dinner 
at 5:30 p.m., with sessions resuming at 7 
p.m. and concluding at 9 p.m. Contact Alan 
Donnelly, Bigelow-Sanford Carpet Co., Thomp- 
sonville, Conn. 


. 28-293—Two-day QC Training Program, 
University of Chicago, downtown campus, Chi- 
cago, lll., contact J. C. Dittrich, Victor Adding 
a Co., 3900 NH. Rockwell St., Chicago 





QUALITY 
CONTROL 
MANAGER 


QUALITY 
CONTROL 
ENGINEERS 


The Carborundum Co., Niagara Falls, N.Y., 
requires a Quality Control! Manager and 
Senior S.Q.C. Engineers for the technical 
staffs of its operating divisions 


Graduate chemical, mechanical or indus- 
trial engineers with 4 to 6 yrs exp. in the 
Chemical, Paper or Textile industries are 
needed to pian, sell, implement and audit 
established, division-wide quality contro! 
programs, and to provide statistical 
services 


Applicants should be capable of statistical 
analysis and design of experiments. Should 
be strongly motivated to work with pro- 
duction operators, engineers, scientists 
and executives. Should be problem-oriented 
and profit-minded 


The emphasis is on putting theory into 
practice. This is an outstanding oppor- 
tunity for personal growth among distin- 
guished professional colleagues. 


Please forward resume of experience, edu- 
cation & salary requirements to 


MR. W. B. LEE 


The 


CARBORUNDUM Co. 
NIAGARA FALLS, NEW YORK 











AUGUST, 1961 


. . 26-30—ASQC Chemical Division Conier- 
ence, Hotel Daniel Boone, Charleston, W. Va., 
contact Jack L. Massau, E. |. du Pont de 
Nemours and Co., P. 0. Box 993, Charleston 
24, W. Va. 


. 30—All Day Clinic on Quality Control 
sponsored by the Greater Muskegon section, 
ASQC, at the Occidental Hotel. Contact Merrill 
S. Bailey, Anaconda Wire and Cable Co., Mus- 
kegon, Mich. 


OCTOBER 


. . . 2—Community College Courses in Indus- 
trial Quality Control, an adult education, non- 
credit program offered by State College, 
Indiana, Pa. An eight week course in statistical 
quality control will start Oct. 2. A seven 
week course in management of quality control 
will start Oct. 6. The courses will meet one 
night a week from 6:45 to 9 p.m. Instructor— 
Edward A. Reynolds, Quality Control Consultant, 
Ligonier, Pa. Contact Dr. |. L. Stright, State 
College, Indiana, Pa. Plan definite enrollment 
not later than Sept. 11 


. . . 46—Semi-Annual Convention, American 
Society of Photogrammetry, Biltmore Hotel, 
New York City. Contact Timothy Trott, Aeroflex 
Corp., 34-06 Skillman Ave., Long Island City, 
N.Y 


. . . 6-7—Intensive Short Course in Reliability 
sponsored by the Lima section, ASQC. Harmon 
S. Bayer, Quality Control Consultant, Detroit, 
Mich., will be the instructor. Contact D. C. 
Fultz, Lima Engine Plant, Ford Motor Co., 
Lima, Ohio. 


. . . 911—National Electronics Conference, 
International Amphitheatre, Chicago, Ill. Spon- 
sors include the American Institute of Elec- 
trical Engineers, Illinois Institute of Tech- 
nology, Institute of Radio Engineers, North- 
western University, and the University of 
Illinois. Participants are Electronic Industries 
Association, the Society of Motion Picture and 
Television Engineers, lowa State University, 
Marquette University, Michigan State Univer- 
sity, Purdue University, University of Mich- 
igan, University of Notre Dame, University of 
Wisconsin, and Wayne State University. Con- 
tact NEC, 228 N. LaSalle St., Chicago 1, Ill. 


. . . 1012—12th National Conference on 
Standards, Rice Hotel, Houston, Texas. Con- 
tact American Standards Association, 10 E. 
40th St., New York 16, N. Y 


. . . 12-14—Three day short course on the 
Evaluation and Interpretation of Physical and 
Chemical Testing Methods at the Red Lobster 
Restaurant-Kenton Manor Motel, Tonawanda, 
New York. It will be sponsored by the Chemi- 
cal Division, ASQC, and the Buffalo section, 
ASQC. Course instructors will be John Man- 
del, a member of the Testing and Specifica- 
tions section at the National Bureau of Stand- 
ards, and Grant Wernimont, Eastman Kodak 
Co., a pioneer in the study of accuracy and 
precision of testing methods. The course will 
be of value to laboratory personnel of all in- 
dustries who have little or no experience in the 
statistical treatment of test data and evalu- 
ation of test methods. No experience in sta- 
tistics is required. Contact James E. Dillman, 
chairman, Chemical Division Lab Course, Hook- 
er Chemical Corp., P. 0. Box 344, Niagara 
Falls, WN. Y. 


.. . 1519—17th International instrument- 
Automation Conference, Coliseum, New York 
City. Contact Instrument Society of America, 
313 Sixth Ave., Pittsburgh 22, Pa. 


. . . 20—Second New York Conference on 
Electronic Reliability scheduled by the Metro- 
politan Chapter of the IRE Professional Group 
on Reliability and Quality Control at New York 
University, College of Engineering, University 
Heights, wil! be under the joint sponsorship 
of the New York, Long Island, and Northern 
New Jersey sections of the IRE. Theme— 
“System Reliability Engineering.” Advance 
registrations, with a check in the amount of 
five dollars payable to the New York Confer- 
ence on Electronic Reliability, may be sent to 
M. A. Benanti, Molecular Electronics Co., New 
Rochelle, N. Y. 


. . . 22-25—Fall Meeting of the National Fluid 
Power Association, Sheraton Hotel, Philadel- 
phia, Pa. Contact National Fluid Power Associ- 
ation, 5595 N. Hollywood Ave., Milwaukee, Wis. 


. . . 23-:27—43rd National Metal Congress, 
Cobo Hall, Detroit, presented by American 
Society for Metals and eight participating 
organizations. Contact T. C. DuMond, ASM, 
Metals Park (Novelty), Ohio. 


. . . 2425—Product Maintainability Working 
Seminar, Sheraton Hotel, Philadelphia, Pa., 
sponsored by the Electronics Division, ASQC. 
Contact B. W. Marguglio, Martin Co., Mail No. 
2000, Baltimore 3, Md. 


. . . 25—One Day Conference on Inspection of 
Steam Power and Nuclear Power Plant Com- 
ponents sponsored by the Utilities Committee, 





JOB OPPORTUNITIES 
in 
Quality and Reliability 


lf you are ready to move up the 
ladder, we can place you in a po- 
sition with growth potential. We are 
the only agency specializing in qual- 
ity control and reliability. We offer 
nationwide coverage, with fees paid 
by employers. Register now. 


QUALITY CONTROL 
PERSONNEL SERVICE 


267 Hawthorne St. 
Malden, Mass. 


Employer job listings welcomed 
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nvention Ha Detroit V r Conta 


the Committee ety f vonde 


Testing, 1109 Hinman Avenue, Evanst 


25-27—15th New England Quality Con 
trol Conference, Statler Hilton Hotel, Hartford 
Conn. Contact the registration chairman—John 
A. Sigmann, R. T. Vanderbilt Co., Inc., East 
Norwalk, Conn 


25-28—Electror ivision Meeting 
ith Pacif Coast Regiona Meeting. Amer i 
eramic Society, at the Jack Tar Hote j 
Fran Calif. Contact A. Cer 
North High St.. ( mmbu i Oh 


26-27—Annual Quality Control Conference 
University of Alabama, Tuscaloosa, Ala. Con 
tact E. T. Finnell, Jr., Engineering Extension 
Services, University of Alabama, Tuscaloosa 
Ala 


28—All Day Quality Control! Forum at 
Ecole Polytechnique sponsored by the Montreal 
section, ASQC. Contact Denys A. Pilon, Quality 
Control Chemist, Canada Packers Ltd, 1260 
Mill Street, Montreal, Quebec, Canada 


NOVEMBER 


9-10—Eleventh Annual Conference of 
the Aircraft and Missile Division, ASQC, Am 
bassador Hotel, Los Angeles, Calif.. theme— 
Assuring Customer Satisfaction, four concur 


rent series of sessions on international and 
general interest. design—reliability, produc 
tion—quality control, and field service—main 
tainability. Contact Hardy Harris, publicity 
chairman, c/o North American Aviation, Inc 
International Airport, Los Angeles 45, Calif 


JANUARY 


9-11—Eighth National Symposium on Re 
liability and Quality Control, Statler-Hilton 
Hotel, Washington, D. C., sponsored by ASQC, 
IRE, EIA and AIEE. Contact A. R. Park, Mail 
Stop 729, Westinghouse Electric Corp., P. 0 
Box 1897, Baltimore 3, Md 


30-Feb 2 -18th Annua Technica 


‘ ‘ f ; ‘ Engineer Penn 
eraton Hote Pittsburgh, Pa tact SPE 
f ot nf 
FEBRUARY 
18-22—47th Annual Meeting, Te 
ation f the Pulp and Paper ndustry 
fore Hote New York ty. Contact 
TAPE 3t Lexington Ave New York NY 
MARCH 
5-9—Thirteenth Pittsburgt nference 
Analytical Chemistry and Applied Spectr 
py spon ec by the Analytical Chemistry 
[ f the P burgh Sect f the Ame 
P ety and the ‘ f 


ety f Pittst rgh t w be held at the 
re herat Hotel, Pittst Pa. The abs 
te deadline for receipt f abstracts f pD 
€ Oct. 16, 19€ For paper requirement 
and conference information ntact Dr. C. F 
k, program chairman, The Pittsburgh Con 
ference, Applied Research Laboratory, United 
tats tee r [ M rroe ¢ Pa 


29-30—Conference, Administrative Appli- 
cations Division, ASQC, at the Ecole Poly- 
technique, University of Montreal, Montreal 
Quebec, Canada. Contact J. 8. Pringle, Bell 
Telephone Company of Canada, 1050 Beaver 
Hall Hill, Montreal 1, Quebec, Canada 


ASQC Annual Convention 


Future Dates 


May 23-25, 1962 Cincinnati 
May 20-22, 1963 Chicago 
May 4-8, 1964 Buffalo 
May 4-8, 1965 Los Angeles 


June 1-3, 1966 New York 





Responsibility of the American 


Society. Business card ads are a 


society for Quality Control, lI for C< 
to certification that advertisers hold the grade 1 
Qualification requirements for the 


ailable only to members 
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services advertising is limited 
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R.R. 3, Bex 258 
Greenweed. lodians 


SUTHERLAND-JACOBSON & ASSOCIATES 
Consultants in Quality Control 
Inspection Precedares. Process Controls 
Statisties for Research and Develepment 
ML. SUTHERLAND, Ph D., Fellow 45Q¢ 
. J. JACOBSON, Fellew ASQC 








BERNARD HECHT 
Fellow, ASQC 
Pianning and Staffing Q. C. Organizations 
Quality Improvement Programs 
Reliability Training and Indoctrination 
5455 Wilshire Bivd 
Los Angeles 36, Calif 


Telephone 
WEbster 8-527! 











Consulting Services in Quality Contro! 
Since 1945 
RALPH E. WAREHAM 
Fellow, ASQC 


122 Orchard Ridge Telephone 


Chappaqua, New York CEntral 8-3715 





FRANK H. SQUIRES 
Fellow, ASQC 


Consvitation | 
Reliability Organization 
Quality Control System 
Cost Control 

Surveys Training 


4700 Crenshaw Bivd 
Los Angeles 43, Calif 
AXminster |-3213 





EpwarRp A. REYNOLDs 


Fe r 1SO¢C 


LIGONIER, PA 














Training Programs 
Consultant to Consultants 
STATISTICAL ENGINEERING 
INSTITUTE 
F. E. SATTERTHWAITE, DIRECTOR 

Fellow, ASQC 

8 Fuller Road 

Wellesiey 81, Mass CEdar 5-6335 | 











Quality Control Consultant 


HARMON 5S. BAYER 
Feliow, ASQC 


Management Controls 
FOUNDED IN 1945 


References and Literature on Request 


1154 Book Building 
Detreit 26. Michigan 





Telephone 
WOodward 5-3796 








Sentor Partner 
W. E. JONES 
Fellow, ASQC 


699 Rose Ave 
Des Prarves, IL. 
Vanderbilt 4-1317 


QC Planning Defect Prevention 
LEONARD A. SEDER 
FELLOW ASQC 
267 HAWTHORNE ST 
MALDEN MASS 
DAvenport 4-5446 | 





Organizing for Quality Training 








THOMAS A 


QUALITY CONTROL 





Fellow ASQC 


STATISTICAL ENGINEERING 
3} DUNSTER ROAD, GREAT NECK, N. ¥ 


HUnter 7-5747 


BUDNE 


+ RELIABILITY 








6399 Wilshire Blvd 


VENDOR SURVEYS-INSPECTION 
A National Organization with Engineers in 
Nine Key Centers Coast to Coast 
Write for Schedule of Fees 
R. CALVERT HAWS, Member, ASQC 
QUALITY CONTROL ENGINEERS, INC 
Los Angeles 48. Calif 








WYdown 3-2234 
JOSEPH MOVSHIN 
Fellow ASQC 


M agernent Service To Supplement 
Your Staff 


9220 Old Bonhomme Rd St Louis 32, Mo 
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Product Education Service 


These advertisers provide educational information on their products 
expanding the services of your journal, Industrial Quality Control. 

When writing or talking to advertisers to inquire about their products 
always remember to say you saw their ad in Industrial Quality Control 


Advertisers in This Issue 


Key Number Page 
Carborundum Company . 55 

A-5 Comtor Co. 51 

A-9 Elliott Service Co. 43 

A-69 King Testers 

A-ll Jones & Lamson 

A-13 Lightning Calculator 

A-65 Nikon Inc. 


A-70 Power Instruments 45 


Key Number Page 


Quality Control 
Personnel Service 


A-71 Richmont, Ine. 

A-18 Sheffield Corp. 

A-62 J. T. Slocomb Co. 
A-67 P. A. Sturtevant 

A-28 Testing Machines, Inc. 
A-66 Waldes Kohinoor, Inc. 
A-21 Carl Zeiss 


Advertisers in Previous Issues of Volume XVIII 


Atlantic Research Corp. 

Bell Telephone Laboratories 
Cadillac Gage Co. 

Celanese Fibers Co. 


International Business Machines 
Corp. 

Monroe Calculating Machine Co. 

Packard-Bell Electronics 

Remington Rand Univac 


Mail the post card at right to obtain further information about any of 
the items appearing in advertisements or new products and new literature 
described in the “What’s New” department, pages 42-46. 


Att: Product Education Service, 8-61 


Please type or print the key number of advertisements, new products, 


or new literature. 


NEW PRODUCTS AND LITERATURE 


ADVERTISERS 


(This Card Is Not Valid after Oct. 31, 1961) 





INDUSTRIAL QUALITY CONTROL 
6185 Plankinton Building 

161 W. Wisconsin Ave. 
Milwaukee 3, Wis. 








Here is another brand new Jones & Lamson 
Optical Comparator and Measuring Machine. Its 
unique feature is a work table supported on two 
heavy duty columns having 10 pitch hardened and 
ground lead screws, allowing fast, high precision 
measurements 

The new J&L FC-14ER provides a 10" lateral, 
8" vertical measuring range. Spacious table top has 
two fixture slots and is 32” by 8”. Roller bearings 
provide smooth, fast, accurate traverse. Lamp- 
house on this large capacity comparator is adjust- 





JONES & LAMSON MACHINE COMPANY 


510 Clinton Street, Springfield, Vermont 


PRECISION MEASUREMENT FOR LARGE, 
HEAVY WORK AS WELL AS TINY PARTS* 


Turret Lathes « Automatic Lathes « Tape Controlled Machines « Thread & Form Grinders *« Optical Comparators « Thread Tools 


























able for maximum throat clearance from 16” to 18” 
without obstruction to operator. 

This new quality control tool has all the advanced 
design features of J&L Comparators. For example: 
J&L Telecentric Optical System requires no ad- 
justments when changing magnifications. Elec- 
tronic variable speed adjustment provides finger- 
tip control for slow and fast positioning motions. 
And optional features such as the Normal Re- 
flection Unit extend versatility even further. Get 
complete details. Write for Folder GL-6111. 





Normal Reflection Unit pro- 
vides maximum brightness, 
regardless of surface finish of 
part being inspected . . . even 
at high magnifications. 





* 
Small items Too 
Sometimes it is hard to make 
the best even better... but 
it is done here. 


Although you can inspect the 
tiniest and lightest parts, with 
utmost precision, on this com- 
parator you can also han- 
dle the brute jobs to the same 
degree of accuracy. Extra 
capacity and rigidity make 
the awkwardly long, or quite 
heavy, objects easy to handle. 


MODEL FC-14ER 
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